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PREPARATION OP THIS DOCUMENT 

At its Fourteenth Session held in Nfentes, in October 1978, the General Fisheries Council 
for the Mediterranean (GPCM) recognized that the formulation and implementation of national 
plans to control fishing effort were of major importance. It agreed however that this matter 
raised very serious problems and that, when formulating such plans, it was important to take 
both positive and negative aspects of past experience into consideration. It recommended 
that the Secretariat undertake a study on the rationale for government intervention and the 
means which could be employed in the light of past experience, in controlling fishing effort. 
It also recommended that the study should indicate the results obtained by those Mediterranean 
countries which had tried to control effort, and that it should include a bibliography of the 
major studies devoted to this topic. 

Peter H. Pearse, Professor of economics at the University of British Columbia, Canada, 
agreed to prepare the study* 

The scope of the analysis of the problem of controlling fishing effort by Prof. Pearee 
and the information contained in the report, have application beyond the Mediterranean area. 
It was therefore decided to publish the study in the series FAQ Fisheries Technical Papers, 
to make it available to the entire fishing community. 
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ABSTRACT 



This report deals with the general problem of regulating fishing 
ftffort and, in particular, with methods of controlling the expansion 
of fishing capacity in commercial fleets. In the first part, the author 
exposes the rationale for government intervention and the various 
management problems which may have to be considered by a regulatory 
policy; he then identifies a number of criteria that are likely to 
guide governments in a selection of alternative approaches to manage- 
ment. Part II deals more directly with policy development in 
Mediterranean trawl fisheries; it summarizes current arrangements in 
several countries and suggests management measures which might help 
in solving the problems of overcapacity which affects the trawl fishery, 
leaving to the countries the choice of appropriate measures according 
to their own socio-economic and political context. 
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PRECIS 



This report deal* with the problem of regulating fishing effort and, in particular, 
with methods of controlling the expansion of capacity in commercial fishing fleets. These 
issues are examined in the context of the trawl fisheries of the Mediterranean. 

The report begins in Part I with a short exposition of the rationale for government 
intervention to regulate commercial fishing capacity and effort. The observed tendency of 
fishing fleets to expand beyond the oapaoity required to efficiently harvest the resources 
is explained ty the financial incentives that influence fishermen's behaviour whenever entry 
to fisheries is unrestricted and resources are exploited as common property. In these 
typical circumstances, any sustained profits in a fishery will, in the long run, attract new 
fishing enterprises into the fishery and induce existing enterprises to expand their fishing 
power, until costs rise or yields fall, or both, sufficiently to eliminate the profits. 
This explains why high earnings are only temporary phenomena, typically associated with 
development of new stocks, new technology or increased market prices, and prevail only until 
the incentives to expand capacity is manifested. 

The result of these forces is that fishing capacity normally becomes excessive; and 
because capital and labour are thus employed excessively and waste fully their earnings are 
usually low. Moreover the unnecessarily high costs dissipate the potential economic values 
that the fish resources are capable of yielding. In the more valuable fisheries, this 
general tendency toward overcapacity and excessive fishing effort leads to overfishing and 
resource depletion as well. As these perverse trends have been manifested increasingly in 
recent years, many fishing nations have begun to explore corrective policies. 

The following section distinguishes among several management problems that relate to 
the design of regulatory policy, namely the problems oft (i| achieving the correct composi- 
tion of catch; (ii) achieving the correct level of catch; (iii) maintaining economic 
efficiency in the fishing process, and (iv) ensuring an efficient distribution of effort 
between stocks and fishing grounds. Solutions to these problems call for different control 
measures. This report focuses attention on the last two of these problems. 

The next section identifies a number of criteria that are likely to guide governments 
in selecting among alternative approaches to rationalising fisheries. 

Issues in evaluating a regulatory system are: 

its effectiveness in controlling expansion of fishing capacity 
its effect on fishing technology 

its adaptability and robustness in the face of inevitable changes 
in fishing technology, costs, fish prices and the availability 
of resources 

its effect on the distribution of effort 

the way it will distribute the economic gains from rationalization 
among fishermen, vessel owners, the government and others 

the extent to which it would cause dislocation and affect employment 
its administrative complexity and cost. 

These criteria provide a framework for evaluating the main approaches to regulating 
fishing effort in the next section of the report* The traditional types of restrictions on 
gear, fishing time and the location of fishing, while often serving an important function 
in protecting young fish and otherwise maintaining the productivity of stocks, are not 
suitable means of regulating total fishing effort and will usually aggravate economic 



inefficiencies if used for this purpose * Three approaches to the problem that are theoreti- 
cally capable of maintaining fleets at an efficient site and structure arts (i) direct 
restrictions on vessels} (ii) taxes or royalties on the oatoh f and (ill) quantitative 
rights or veseel quotas* These are evaluated in turn in li#t of the several criteria 
identified earlier. 

Most experience with controls on fishing capacity so far, including that of Mediterranean 
countries, has been with the first of these, involving administratively simple restrictions 
on the number of vessels or on some dimension of their fishing power (such as engine horse- 
power). The weakness of this approach is that it is necessary to apply the restrictions to 
one (or a few) clearly identifiable and measurable dimensions of fishing power, and as 
soon as the restriction becomes binding in a profitable fishery it will create incentives 
to substitute other factors in the fishing process for the restricted factors. Thus 
ezperienoe has shown that if only the number of vessels is restricted these incentives will 
lead to the introduction of larger vessels and if their tonnage or horsepower is limited, 
vessel owners will find means of increasing fishing power ty other means* Because the 
technology of semi-industrial fishing is flexible, such simple restrictions may not be 
effective in preventing further expansion in capacity, and experience so far suggests that 
much of the potential gains may be dissipated in distorted technology. 

A royalty or tax on landings, if it were adjusted to the appropriate level, would 
reduce fishermen's returns sufficiently to force all surplus capacity out of the fishery 
and compel the remainder to adopt the most efficient size and scale of fishing units* 
This theoretically attractive approach suffers two serious disadvantages. First, to achieve 
the desired result, the levies on landings would have to capture all of the value of the 
catch in excess of minimum harvesting costs (i.e., the total resource rent). This precludes 
any improvement in the incomes of fishermen or vessel owners* Second, the charges would 
have to take account of the varying value of different species and of different areas, and 
they would have to be constantly adjusted in response to changing catching costs, fish 
prices and other influences* This degree of flexibility in levying charges is not likely 
to be readily achievable ty most regulatory agencies, and even if it were, this system 
implies a formidable burden in the form of data requirements, production analysis, admini- 
stration and enforcement* Hot surprisingly, no government has adopted this approach to 
rationalization. Nevertheless, charges of this kind can provide a valuable supplement to 
more practicable techniques. 

Quantitative rights are frequently used to regulate the use of other natural resources, 
and there is a growing number of examples of their use in fisheries* In the simplest case, 
this approach involves allocating the total allowable catch among the participating fishermen 
by means of transferable rights to take specific quantities of fish* This system has the 
unique attraction of eliminating the fundamental cause of overcapacity and waste, namely 
the incentive fishermen in other circumstances have to increase their fishing power in order 
to protect and enhance their uncertain share of the catch* A regulatory system based on 
quantitative rights, or vessel quotas, has several other superior features: it facilitates 
regulation of the catch} it is resilient to changing costs and prices} it provides fishermen 
with greater security} it can be simple to administer because it creates incentives for 
fishermen to behave efficiently in their own interests, and importantly, it can be supple- 
mented with a variety of taxes or royalties to achieve any desired division of the financial 
gains from rationalisation between fishermen and the government* 

However, effective enforcement of such a regulatory system requires reliable data on 
landings, and the lack of a reliable, routine system of recording landings in many European 
countries presents a serious obstacle to the introduction, at present, of this otherwise 
attractive technique* 

Part II deals more directly with policy development in Mediterranean trawl fisheries* 
It begins with a brief sketch of the structure of Mediterranean fisheries* followed ty a 
sussmry of the current arrangements relating to the management of fishing effort in six 
important Mediterranean fishing countries - France, Greece, Italy, Spain, Tunisia and 
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Yugoslavia* Bach of these is described in more detail in Appendix I. Some type of vessel 
licence is required in all of these countries, but there is considerable variation in the 
form of these devioes and in the extent to which they are used to control fleet development* 

France and Spain have the most restrictive policies* In France licences limit the 
number of vessels and legislation limits the engine power of individual vessels* The 
licences in Spain authorize each vessel to employ a specific amount of horsepower, and 
because no new lioenoes are being issued, the total power of the fleet is limited* Most of 
the stocks exploited lay trawlers off Italy, as elsewhere in the northwestern Mediterranean, 
are suffering from excessive fishing pressure, but Italy has not yet taken any official 
steps to restrict growth in fishing capacity* However, some well organized fishermen's 
cooperatives, mainly on the Adriatic coast, have taken voluntary measures to regulate fish- 
ing effort* 

In both Tunisia and Yugoslavia a state enterprise fishing sector exists alongside an 
independent private sector, and in both countries the government is encouraging fisheries 
development in order to fully utilize the resources off their coasts* Vessel lioenoes in 
Yugoslavia are not used to restrict access to fisheries. Tunisia alone among the countries 
examined, has taken measures to regulate capacity and effort discriminatingly among fishing 
zones* Greece is an intermediate case, insofar as the scope for increased catches is 
uncertain* and policy is directed mainly to fleet modernization rather than to expansion* 
Hone of these countries has taken measures to reduce fishing capacity, although in some 
oases capacity exceeds considerably the level required to efficiently harvest the available 
resources* 

The final section of the report draws a series of conclusions from the experiences of 
Mediterranean and other countries with rationalization programmes, and from economic analysis* 
These conclusions are explained and presented as a series of suggestions for the design of 
regulatory arrangements suitable for trawl fisheries as follows: 

Fisheries authorities should initiate measures to regulate fishing 
capacity early, preferably well before capacity has reached a level 
capable of fully harvesting the desired catch* 

Where fisheries still have scope for expansion, governments should, 
as an initial step, introduce a simple form of licensing to provide 
an administrative mechanism for identifying the fleet and to monitor 
its development* Licensing of vessels will usually be most appro- 
priate and practicable* 

Before it becomes desirable to restrict further fleet expansion, the 
licensing system should be modified to authorize some basic dimension 
of the licensed vessels 9 capacity, such as engine power or tonnage* 

Before the fleet's desired capacity is reached, any subsidies for 
vessel construction should be abolished* 

As the fleet's capacity approaches the desired level, the authorities 
should announce their intention to issue no additional licences, 
except for vessels already under construction and other special cases* 

In the case of fisheries which are already overexpanded before any 
controls are introduced, initial restrictive measures should be imple- 
mented with as little advance notice as possible, in order to minimise 
pre-emptive expansion of fishing power* 

In such cases, it will usually be necessary to grant lioenoes to all 
fishing units established in the fishery* The criteria for establishing 
eligibility should be clearly specified and rigorously enforced* 



In addition, a systematic appeal procedure should be provided to 
adjudicate eligibility for licences in special cases, and pre- 
cautions should be taken against illegitimate pressures to issue 
additional licences* 

Licences should be transferable and divisibls, to enable flexible 
improvement and replacement of fishing units within the total 
limitations of the fleet and to provide a mechanism for adjusting 
fleet capacity through markrt purchases* 

The term of initial licences should be long enough, or be renewable 
with sufficient certainty, to provide adequate security to vessel 
owners for efficient investment and financial planning of their 
fishing enterprises* In many cases, however, a finite term will 
facilitate future changes in the structure of fishing rights. 

Some sort of charge for the privileges conveyed under licences 
should be provided for at the outset or at an early stage in a 
rationalisation programme. Initially, the amount of the levy 
might be only nominal, but it should preferably be recurrent* 
The charge is likely to be more acceptable if at least some of 
the revenues are initially earmarked for the purposes of advancing 
the rationalisation programme* 

Initial licensing should be compulsory under law for all vessels 
engaged in the relevant fisheries, and it should include all the 
fisheries within the particular jurisdiction that can employ the 
type of vessels licensed. 

Consistent with the transferability of licences, licensing of new 
vessels should be permitted on the condition that the owners 
simultaneously retire an equal amount of licenced capacity* To 
avoid subsequent difficulties, it may be desirable to require that 
a newly built vessel can be introduced into a restricted fishery 
only if the required licence is provided for before the vessel is 
constructed* 

A programme of continuous monitoring should be initiated as soon 
as restrictive licensing is introduced in order to assess the 
impact of the controls on the fleet's capacity and technology, 
and to assess the need for supplementary measures* 

Measures should be taken to enable regulation of the distribution 
of fishing effort between stocks and regions* This requires 
identification of suitable management zones and selection of a 
control mechanism* Regulation by means of supplementary licences 
for each sons may be most practicable and effective* 

Where fleet capacity is excessive, regulatory authorities should 
implement a "buy and retire" programme, intervening as a purchaser 
in the market for licences to withdraw licensed capacity without 
causing involuntary dislocation* There may be administrative and 
political advantages in funding this programme through earmarked 
revenues from licence fees* 
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In the longer term, as a fishery becomes profitable under a 
rationalisation programM 9 consideration should be given to 
the possibility of introducing royalties on the catch, to 
dampen vessel owners 1 incentives to expand capacity by alter* 
ing technology. To the extent that it is administratively 
feasible, the royalty rates should vary among uoms and over 
tiM according to variations in the potential net value of 
the catch. 

To establish a permanent policy framework for maintaining an 
efficient industrial organization, regulatory authorities 
should carefully examine the feasibility of converting vessel 
licences to quantitative rights* 

Governments should encourage development of strong, regional 
and local organisations of fishermen and vessel owners, and 
carefully explore opportunities for utilizing their talents 
and capabilities in managing regulatory programmes* 

The social, political and economic circumstances of different countries, and the con- 
dition of their fisheries, vary so much that no single regulatory policy is suitable for 
all* The design of regulatory mechanisms must take account of the peculiarities of each 
case* The suggestions here are therefore intended as general proposals, to be considered, 
modified or rejected in the light of varying circumstances* 
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INTRODUCTION 

Major fishing nations around the world art starching for suitable means for regulating 
effort in their commercial fisheries. The reasons for this new interest are several One 
is the growing evidence of overfishing of many of the most valuable stocks, and the conse- 
quent oonoern to restrain catches. Another is the need for more effective regulatory 
machinery as a result of recent extensions of fisheries jurisdictions which have greatly 
increased the responsibilities of management agencies* A third is the recent rapid changes 
in fishing technology and in fish values, which threaten to aggravate the problem of con- 
trolling excessive fishing capacity in many fisheries. Another is the growing understanding 
among fisheries administrators y that the full social and economic benefits from fisheries 
resources can be realised only if biological management of stocks and yields is supplemented 
with controls over the deployment of fishing effort, thus adding an economic dimension to a 
problem traditionally regarded as one of biological regulation. 

In Mediterranean fisheries most of these technical, economic and political pressures 
can be observed, and they are converging to generate a need for new, more sophisticated, 
regulatory policies. Growing appreciation of this need is reflected in recent documents 
of the General Fisheries Council of the Mediterranean (E&O, I97&a; E&O, I9?8b) and in the 
Council's 1978 decision to appraise itself of alternative techniques for regulating fishing 
effort and of their implications (FAO, I976c). This report is a result of that decision. 

The Council's initiative in sponsoring a review of the problem of effort regulation 
is therefore timely. Moreover, the Council itself affords a suitable institutional mecha- 
nism for the kind of international coordination needed to deal with such problems. GFCM's 
potential effectiveness has already been demonstrated in joint measures to improve stati- 
stical data and to regulate the selectivity of gear, and it seems appropriate to begin to 
examine measures that will ensure that biological gains will be reflected in economic and 
social benefits. 

This report has been written from the point of view of a Canadian, which has given 
me both advantages and disadvantages. While I have had the benefit of close observation 
of Canada's relatively extensive experiments in rationalizing commercial fisheries, that 
experience cannot be casually transferred to the very different circumstances of the 
Mediterranean. Moreover, the Mediterranean fisheries are very diverse, and their structure 
and oircunstanoes are not all well documented. I have had only a few weeks to acquaint 
myself with Mediterranean conditions, and notwithstanding the generous assistance I have 
had from others, I cannot claim more than a superficial knowledge of fishing industries 
around the Mediterranean. I am not sufficiently knowledgeable to feel comfortable in docu- 
menting, let alone appraising, the policies of regulatory authorities in Mediterranean 
countries. However, I have been asked to examine and evaluate these policies, and so, in 
the interests of promoting further discussion and analysis, I have commented on some matters 
less cautiously than prudence would otherwise dictate. Readers will, I suspect, find evi- 
dence of my ignorance of Mediterranean fisheries, and for this I apologize in advance* 

As the author of this report, I am solely responsible for its contents. I must empha- 
sise this because I have had a great deal of assistance from others which I want to acknow- 
ledge without implying that they are in any way responsible for mistakes or inadequacies in 
what I have written. I cannot recognize, here, everyone who helped me to understand condi- 
tions in the various countries I visited, but I am especially indebted to certain gentlemen 
who not only provided information but also made arrangements for me to meet knowledgeable 
people in their respective countries. In France I received a great deal of help from 
Mr P. Pietri, Directeur des affaires maritimes en Mtditerranfte and Mr P.-Y. Dremitre of the 
Institut des ptohes mar i tines at Site. My review of arrangements in Greece owes much to 
assistance I received in Athens from Mr D Kostakopulos and Mr A Laggis. 
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In Italy Mr De Leon, Direttore Oenarale of the Diresione Oenerale della Peeoa Marittima, 
and Mr 0. Cingolani, Director of the inooaa Fishermen's Cooperative, were particularly gene- 
rous with their time and information. In Spain Mr J JU Masip, Secretary of th* Comii6n 
PraaMnt dt Poa d*l Mtdittrrtoto, nadt rtntiv arrangMents for M to AMt othr 
informed paopla and also provided a good daal of data. My information on Tunisia OMB a 
great deal to Mr L.D. Qrous* and to Mr NJL. Abtellatif of the Office national dee ptohee. 
In Yugoslavia I beoaae particularly indebted to Mr R Stijelja and hie oolleaguee at the 
Institute for Oceanography in Split f and to Miss Taahina of the Department of Fisheries in 
Zagreb. 

My association with MO has been mainly through Mr Jean-Paul Troadeo, who not only 
attended to *y administrative requirements but also gave me a good deal of information and 
guidance. Finally, I must acknowledge an especially heavy debt to Dr D. Levi of the 
Laboratorio di Teonologia del la Pesoa at Ancona, who assisted me with patience and geniality 
during my visits to various countries and gave me the benefit of his extensive knowledge and 
advice in preparing this report. 



PART I 



REOUIATIHG FISHING EFFORT: ISSUES AND OPTIONS 
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SCOPS OF THE REPORT 

Regulation of fisheries is a vast subject* Fortunately, this report attempts to deal 
with only certain kinds of regulation, those designed to control fishing effort* Specifi- 
cally, it is concerned with means of ensuring efficiency in the development of fishing capa- 
city and in its deployment* It therefore leaves aside most of the biological problems 
involved in msnsglng fish resources, as well as issues of safety, navigation, marketing and 
product quality control, international conflicts and other matters that occupy much of the 
literature on fisheries regulation. Management of fishing effort often has implications 
for these other issues, but it is sufficiently distinct in its purpose and in the instru- 
ments of control it calls for to justify separate treatment* 

Throughout this report, attention is focused on the primary sector of the fishing 
industry* The secondary or processing sector may be affected by the sise and structure of 
the harvesting sector, however, and these effects are relevant to the design of policies 
for regulating fleet development in particular cases* Nevertheless, regulation of fishing 
effort presents certain general and unique problems which can be examined more or less inde- 
pendently of other industrial policies* Finally, it should be mentioned that issues of 
international agreements on management and sharing of catches, and the regulation of foreign 
fleets are not dealt with in this report* Control of foreign fishing effort, particularly, 
raises many of the same problems as those encountered in regulating domestic fleets, but 
governmental objectives usually differ in the two cases, and hence the appropriate regulatory 
mechanisms differ also* 

Interest in regulating fishing effort is not new* In the course of this study the 
author chanced upon an ancient French document that described prohibitions on paired trawl- 
ing (chalut-boeuf ) on the Mediterranean coast in 1725, and restrictions on the use of trawl 
nets as early as 1681* Indeed, most industrial fishing countries have a long history, 
revealing mixed success, of measures to control fishing effort* 

But the purpose of nearly all of these measures, including that of the early French 
ordinances, was to protect stocks from over fish ing. This is still, indeed it is increasingly 
an important purpose of regulation* But it is now widely recognised that protection of 
stocks and yields is only part of a larger problem; even if stocks are well managed, there 
is a persistent tendency for fisheries to develop too much fishing capacity* As this report 
explains, excess capacity and other distortions arise from the common property nature of the 
natural resource base and give rise to a special need for governmental intervention to main- 
tain industrial efficiency. 

Excessive fishing capacity, whether or not it threatens the productivity of natural 
resources, always means that other productive resources (in the form of labour and capital) 
are wasted* As fish become more valuable, and as technological advances broaden opportuni- 
ties for profitable fisheries, the potential benefits of effective regulation grow* The 
task is to design new institutional arrangements that will promote efficient development of 
commercial fleets in liit of the productive capacities of fish stocks* 

Such institutional arrangements are the main focus of this study* It draws on the 
rather extensive literature on this subject that has appeared during the last few years, a 
selection of which appears as an extended bibliography at the end of this report* But 
much of this literature has been written by economists and has appeared in professional 
journals of economics, so that it is unfamiliar or inaccessible to many of those engaged in 
the business of managing fisheries* 

Regulation of the sise and structure of commercial fishing fleets thus presents new 
and often awkward problems for policy makers* First, it is basically an economic problem 
and therefore calls for some understanding of economic analysis; but it requires also an 
appreciation of biological problems in fisheries management and of the legal, institutional, 
and sociological constraints and possibilities in particular countries and regions* This 
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implies a rather rare breadth of knowledge and sensitivity* Second, controls on fishing 
ffort may conflict with traditions of unrestricted fishing in maritime nations. Those most 
directly affected do not always recognise the need for such unfamiliar changes and so resist 
them, even though they may benefit from them in the long run. Third, unless rationalisation 
policies are carefully designed, they may dislocate fishermen with few occupational alterna- 
tives* Such problems of economic adjustment are often aggravated by prevailing excess capa- 
city and overfishing in many important fisheries* Finally, experience with such controls is 
limited to a few initial measures in certain developed countries, so that the most effective 
and practicable techniques have not been clearly demonstrated* All these problems emphasise 
the need for careful analysis of alternative approaches to the problem. 

This report does not pretend to specify the best regulatory machinery for any parti- 
cular country* The history, industrial structure y political institutions and social condi- 
tions of Mediterranean nations vary so much that no single set of arrangements will be 
suitable for all; each must adapt its policies to its own circumstances* This study is 
intended to provide an exposition of the general regulatory problem and of alternative 
methods of approaching it* While it makes reference to Mediterranean trawl fisheries, it 
does not analyse the special characteristics and problems of each country; readers should 
bear in mind that these national peculiarities will nevertheless bear importantly on the 
design of appropriate policies* The purpose of this report is to improve general under- 
standing and thereby to promote constructive discussion and action on this important issue 
of fisheries policy in both national and international forums* 
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RATIOlil* FOR RBOU1ATIIG FISHI1TO BFFDBT 

This Motion deals with the rationale for government intervention to control the expan- 
sion and deployment of fishing capacity. The tendency of commercial fishing fleets to expand 
bqrond the level required to harvest the desired catch has been well documented and analysed 
in reoent years. With reference to this extensive literature (listed in the bibliography) 
the presentation of the problem here is brief* Moreover, by leaving aside muoh of the eso- 
teric theory expounded elsewhere, attention is focused on the implication! for corrective 
policy measures which are discussed in subsequent sections. 

Economically valuable fish stocks are, ty definition, oapable of yielding harvests 
of a value greater than the costs of harvesting* This surplus or net value is referred to 
as resource rent* The potential resource rent varies widely among fisheries* The funda- 
mental economic problem in fisheries management is that wherever there is a large number 
of independent fishing enterprises exploiting the stock as common property, axjy resource 
rent will induce them to expand their fishing capacity, even beyond the level required to 
efficiently harvest the available catch* The result is that, in the absence of inter- 
vention to prevent this tendency, the potential resource rent will, in time, be dissipated 
through the excessive costs in employing redundant labour and capital in fishing* This 
wasteful expansion in fishing power may also result in overfishing and resource depletion, 
unless the catch is controlled by other 



This process can be explained briefly as follows* Whenever a fishery yields rent, 
and no agency appropriates this surplus, it will accrue to the fishing enterprises as pro- 
fits (in excess of the minimum return required to cover the cost of existing capital and 
entrepreneur ship). If access to the fishery is unrestricted, these profits will, in the 
long run, attract additional entrants to the fishery and induce existing enterprises to 
expand their fishing power. A profitable fishery is therefore unstable* As the fleet 
expands, the catch of individual fishing units will decline as larger numbers compete for 
the yield, especially if the stocks are diminished under the increased fishing pressure* 
This process will continue until, on the average, the earnings of fishing units are reduced 
to the minimum required to cover the costs of the labour and capital they employ* At that 
point, the fishery reaches a state referred to as a bionomic equilibrium, where the value 
of the sustained catch is no greater than the cost of factors employed to harvest it, and 
all the potential resource rent is thus dissipated* In the more valuable fisheries, this 
equilibrium condition is reached only when the stocks are depleted* 

It is helpful to illustrate the interrelated biological and economic forces at work 
in this process with one of the simplest bioeoonomio models of fisheries, depicted in the 
accompanying figure (but readers familiar with this theory, and those who find abstract 
presentations unhelpful, can safely skip the next few paragraphs)* The size of the stock, 
X, is measured along the horizontal axis in terms of its aggregate weight or biomass* 
Reflecting the usual logistic model of population growth, the rate of net growth, and hence 
the sustainable yield of the stock, is a function of the stock size; zero where the stock 
siae is aero, X ; aero where it is at the maximum siae consistent with the productivity 
and constraints of its natural environment, X j and greatest at some intermediate stock 
siae, X With a given price of fish, the yield in weight is symmetrical to the yield 
in valuS^and thus the yield is shown as a sustainable revenue curve, TR, in the figure* 
The total cost of fishing effort, TC, required to harvest the sustainable yield is assumed 
to increase linearly as the stock siae decreases* 
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, where revenue and costs are equal < 
revenue* will exceed costs and 



The bionomio equilibrium ie at the etook sise 
Thie ie an equilibria* because at any larger etook si 
profits will induce expansion of the fleet, while at any smaller stock sise the shortfall 
of revenue relative to costs implies losses which will force exodus from the fishery. 



aggregate 
revenue 
and cost 
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"be x msy : 
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Sustainable costs and yields for an individual fishery 



This simple theoretical representation helps to explain the poor economic performance 
that is observed in nearly all mature, unregulated fisheries. Fishing capacity expands, 
raising the total cost of labour and capital employed in the fishery, and the catch per 
unit of effort declines until yields are just sufficient to cover coots. Even potentially 
rich fisheries, capable of yielding a highly valued catch at low cost, will gravitate toward 
this biononio equilibrium in which all resource rents are eroded away and returns to labour 
and capital are low* Thirty years ago, Michael Graham (l949)t one of the first to analyse 
the problem, called it the Great IBM of Fishing, "Fisheries that are unlimited become unpro- 
fitable", and twenty years later Qarrett Hardin ( 1968) popularised "the tragedy of the 
commons". In recent years increasing numbers of fisheries around the world have added 
support for the theory; although fisheries in an early stage of development may show high 
returns, or mature fisheries may be highly profitable following new developments in markets 
or technology, they tend, inexorably, toward this state of economic stagnation. 

For the present purposes of this report it is not necessary to examine all the quali- 
fications to this general tendency that may apply in particular fisheries. However, in the 
context of a discussion about regulatory policies, certain points should be emphasised. 
First, the bionomio equilibrium cannot normally be regarded as a stable condition, or one 
to which fisheries can be expected to adjust straightforwardly. The biological response of 
a stook to fishing pressure is often slow and complicated, and the lags in adjustment of the 
fleet in response to economic incentives are likely to be different. An expanding fishery 
might therefore overshoot the bionomic equilibrium, perhaps drastically reducing the stook, 
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leading to a painful period during which losses ax* incurred until sufficient capacity is 
withdrawn, a phenomenon which baa frequently been obeerved (Patereon and Wilen, 1977 ) 
Further, it ie apparent that the equilibrium will be stable only if the exogenous influences 
cm stocks and yields, and the economic determinants of prices and costs, remain constant. 
But it is well known that environmental changes, which are often not well understood, cause 
stocks to fluctuate, sometimes dramatically (Dickie, 1979). Moreover, fish prioee and fish- 
ing costs often change. If the available catch increases, or if fish prices rise, or if 
changes in technology or input prioee lower fishing costs, the fishery will expand, and 
vice versa. Because such changes are normal, the bionomic equilibrium should be regarded 
not as a steady state but as condition around which a fishery is constantly adjusting in 
short-term disequilibrium, expanding or contracting in response to current profite or losses. 
Thus policies of economic rationalization are often aimed not only at improving long-run 
economic performance, but also at alleviating the burdens of adjustment associated with 
instability. 

Second, it should be noted that, although the problem of resource depletion is 
obviously related to the problem of excess capacity, the equilibrium condition does not 
necessarily involve "overfishing". In the figure, bionomic equilibrium implies biologioal 
ovtrfishing, in the sense that it occurs at a stock size smaller than that capable of the 
maximum sustainable yield. But this is not necessarily the case. A lower sustainable 
yield function, or higher costs that would mean a more steeply rising cost curve, could 
cause the equilibrium to occur at a larger stock size than that associated with the maximum 
sustainable yield. Thus biologioal overfishing is most likely to occur, as we observe, in 
fisheries where the value of the catch is high and the cost of harvesting is low; in other 
words, where the potential resource rent is great. 

Third, the illustration disguises the fact that even if the stock is maintained at a 
level superior to that of the bionomic equilibrium (through a quota on the catch or other 
controls) so that the potential cost of taking the regulated harvest is less than the value 
of the catch, the resulting profits will attract expansion in fishing capacity until costs 
rise to dissipate the potential net gain. Thus there are many examples of fisheries in 
which the stocks and yields have been carefully regulated without producing any lasting 
economic benefit (Crutchfield and Zellner, 1962} Crutch fie Id and Ponteoorvq 1969). 

Most of the literature on the economics of fisheries has been concerned with this 
pervasive tendency of open-access fisheries to expand redundantly to the point where the 
aggregate net value of production is reduced to zero, and with policy measures that can 
forestall this waste. But other economic inefficiencies arise in unregulated fisheries 
also. One is that too much effort is devoted to the richer stocks and fishing grounds 
relative to the less productive (Gordon, 1954). Another is distortion of the structure of 
fishing units because of open competition for the catch: incentives exist, for example, for 
individual fishermen to increase the speed and holding capacity of their vessels to reduce 
running time, even if these measures raise costs without increasing the total catch. More- 
over, openly competing for the same fish, fishermen are driven to adopt new technology 
faster than is economically optimal (Scott, 



The tendency toward economic inefficiency in this sense is manifested most conspi- 
cuously in excessive expansion of fleet capacity, and the regulatory problem is usually 
referred to (as it is in this report) as one of controlling capacity or total fishing effort. 
However, it should be noted that it is more fundamentally a problem of excessive costs, 
resulting from employment of more labour and capital than is necessary to harvest the catch. 
Bfficienqy is thus a measure of the extent to which production is achieved with the minimum 
cost of inputs that technology permits, therety maximizing the net economic return. 

The fundamental cause of these economic inefficiencies is the common property character 
of the fish resources. If the fishery were under the control of a sole entrepreneur, he 
could be expected to manage the yield and to deploy an efficiently organised fleet so as to 
maximise the fishery's net economic return or rent. In contrast, a large number of inde- 
pendent fishermen with the same profit-maximising objective, but competing for a 
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took under the rule of capture, cannot be expected to achieve the same result* With no 
assurance of being able to appropriate the benefits of any individual restraint, and under 
continuous competition for a share of the oatoh y each will have incentive! to employ acre 
effort ae long as it yields a return in ezoess of the cost. Such inefficient and wasteful 
use of natural resources, and of labour and capital, tends to occur wherever resources are 
subject to common property exploitation, and is manifested not only in overcapacity in 
fishing but also in over grazing of common pastures and range lands, over out ting in common 
forests, overdrilling in oil reservoirs with fragmented extraction rights, and pollution 
of air and water (Hard in and Baden, 1977). Whenever the social cost of these distortions 
is large, as it clearly is in many fisheries, there is justification for regulatory poli- 
cies to mitigate them* 
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ISSUES IV RBOUIATHKJ FISHI&G EFFORT 

Before proceeding further, it is important to distinguish several nor* or less sepa- 
rate regulatory problems which sometimes become oonfused both in theoretical discussions 
and in regulatory practice. 

1, Regulating the Composition of the Catch 

It is now widely recognized that the size or value of the sustainable yield from a 
given stock often depends upon the selectivity of the gear used and the timing and location 
of fishing* In unregulated fisheries, fish may be taken that are too small, or fishing in 
certain locations at certain times may interfere with spawning and recruitment, thereby 
reducing yields below the level that could be achieved with more discriminating fishing, 
even with the same amount of effort* Thus regulatory agencies in the Mediterranean and 
elsewhere have frequently imposed minimum mesh sizes and other controls on gear selectivity, 
introduced closed seasons and restricted fishing in certain areas to protect and enhance 
the productivity of the stock. 

In terms of the preceding diagrammatic model, these controls influence the shape of 
the sustainable yield curve: indeed, for any fishery, each combination of such regulations 
implies a different yield curve (Beverton and Holt, 1957)* Effective controls of this type, 
by altering the composition of the catch, result in higher yields from any stock sioe or 
under any sustained level of fishing effort. Their impact on fishing costs varies, but 
they are economically advantageous whenever the resulting increase in the value of the yield 
exceeds the private and administrative costs of imposing them. 

Appropriate regulations to protect or enhance the productivity of stocks must be 
designed in light of the biological characteristics of each species and of the technology 
employed in each fishery. These problems are beyond the scope of this report. But it is 
important to distinguish these regulations, the purpose of which is to improve the form of 
fishing effort, from those aimed at controlling the amount of effort, which is the main 
concern here (Crutchfield, 1979)* 

2. Regulating the Size of the Catch 

A second regulatory problem is that of selecting the appropriate level of catch. 
Traditionally, regulatory authorities have sought to achieve the maximum sustainable phy- 
sical yield, which implies a stock size X in the figure. However, some recent biological 
studies have suggested that for species subject to wide natural fluctuations greater sta- 
bility in stocks and yields can be achieved by harvesting less (Sissenwine, 1978), and 
others have concluded that long-term yields can be increased if the catch is adjusted 
upward and downward according to the current condition of such stocks (Walters, 1979). 

Economists, concerned more with social values than with biological capabilities, have 
favoured the goal of maximizing the net economic yield. This implies a larger stock, X , 
where the surplus of revenues over costs (or resource rents) is greatest. Some recent eco- 
nomic analyses have modified this static rent maximizing optimum by demonstrating the dyna- 
mic path of stock adjustment required to maximize the net present worth of harvests over 
time (Clark, 1976) Authorities in Canada and the United States have officially adopted an 
objective of "optimun yield 11 which, although it has not been rigorously defined, is clearly 
intended to take account of economic as well as biological factors (Larkin, 1977)* 

Determination of the desired level of catch is obviously an important concern of 
fisheries managers, but analysis of the various principles they might follow is also beyond 
the scope of this report For present purposes, it will be assumed that regulatory agencies 
have clear criteria for determining the desired levels of harvests, and that they will 
there tgr identify them with whatever precision their data permit. 
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Thus, while the problem of pro-footing the productivity of stocks in on* of selecting 
and adhering to the appropriate sustainable yield curve, that of regulating yields involves 
electing the desired point on the yield curve* This is basically an issue of allocating 
yields over time. Once the desired harvest level is thus identified, the regulatory problem 
is mainly one of constraining harvests to this limit, which can be accomplished by restrict- 
ing the capacity of the fleet, regulating its effective fishing effort, or ty means of a 
variety of other controls discussed below* 

Kffioien ^ the Pi^M^fl Process 



A third problem is that of achieving and maintaining industrial efficiency in fish- 
ing (which relates to the cost function in the model)* This issue is in large part separate 
from that of determining yield targets because, as already noted, fleets will tend to expand 
beyond the capacity needed to efficiently harvest the catch even if the allowable catch is 
carefully controlled* 

The problem of overexpansion is often seen as one of too many vessels* But too many 
vessels (or too much "capacity", or engine power, etc.) is only the superficial manifestation 
of the more fundamental economic problem of excessive employment of labour and capital, and 
therefore excessively high costs of fishing* 

" there is an even more fundamental problem) the ultimate source of economic 
waste in commercial fisheries is neither excessive numbers of vessels nor excess 
capacity per se t but rather the use of too many inputs - labour and capital* Thus 
it is in terms of redaction in the real costs associated with redundant inputs (how- 
ever, they may be combined in fishing units) that the success of a program of~economic 
rationalization must ultimately be measured." (Pearse and Wilen, I979 f p* 765)* 

The solution to this problem thus involves preventing, or at least mitigating, the 
tendencies toward unnecessarily high costs that result from excessive expansion of the fleet 
and wasteful distortions in technology and in fleet deployment referred to earlier* Ensur- 
ing efficiency in this sense is critical in determining the economic and social performance 
of fisheries, and is the central issue of this report* 

4* Other Problems 

There are other regulatory problems in managing primary fishing industries, most of 
which are related to one or more of those above* As already mentioned, industrial efficiency 
involves not only ensuring an appropriate level and type of total effort, but also ensuring 
an efficient distribution of the total effort between stocks and fishing grounds* There 
may also be a need for intervention to protect product quality, to improve working conditions, 
to prevent monopolistic practices, and for other purposes which are of secondary relevance 
to this report (Scott, 1979). 

It is useful to distinguish these regulatory problems in this way because, although 
they are not entirely independent of each other, they can usually be dealt with most effec- 
tively by using different instruments of control* Certainly, controls oan be effectively 
designed only with a clear recognition of the problems they are meant to solve* Yet, as we 
shall note below, the history of fishing regulation provides many examples of measures that 
are suitable for dealing with one problem having been extended in attempts to solve another, 
with unfortunate consequences* 

Much of the literature on the economics of fisheries regulation links the probli 
of achieving the desired catch with that of achieving efficiency in harvesting. It is 
assumed that both the selectivity of gear (underlying the yield curve) and the technology 
of fishing (underlying the cost curve) are fixed* Then alternative regulatory measures are 
examined with respect to their capability of bringing about the desired adjustments in both 
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resource yields and industrial organisation* Thus, for example, a suitabls tax on the oat oh 
would lower the curve of total revenue to the fleet, and shift ths equilibrium to a superior 
point with a larger stock size and lower fishing costs; or a tax on gear would raise the 
cost function, again achieving both the desired yield and oost level. Fro* a theoretical 
point of view this is appropriate, because determination of the optimum yield is not inde- 
pendent of the oost of fishing. 

For present purposes, however, it is helpful to distinguish these regulatory tasks 
more clearly. In the following discussion, the largely technical issue of controls to ensure 
the productivity of the stock (selective gear and so on) will not be examined further* More- 
over, consistent with usual practice, it will be assumed that the regulatory authority deter- 
mines separately the question of allowable catch, using whatever criteria and with whatever 
degree of precision are appropriate in each case. The rule adopted may be the maximum sus- 
tainable yield, some more sophisticated criteria based on costs and values, a special tar- 
get that takes account of the complexities of interdependence of mixed stocks, or some 
fraction of a total allowable catch calculated and allocated by an international agency. 
The following discussion will not deal further with the choice of yield criteria, although 
it will be concerned with the efficient realisation of the yield objective. In short, under 
the assumption that the yield target is ssparately specified, embodying any trends or sea- 
sonal variance that may be called for, attention is focused on the issue of maintaining an 
efficient fleet capacity and achieving a high level of industrial performance in harvesting 
the available catch. 
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CRITERIA fOR mUIlTIBO RiTIOBLLIZMIOH MEASURES 

In turning to policies for improving the economic performance of commercial fisheries, 
attention should be directed briefly to the mixture of regulatory objectives or criteria that 
are likely to be relevant in selecting among alternative approaches* These provide a frame- 
work for evaluating different methods of control* The relative importance of particular 
objectives varies, of course, among governments and fisheries, but some combination of the 
following list of considerations is likely to motivate, and constrain, policy makers in most 
oases (Troadec, 1978) 

a) Effectiveness in Controlling Fleet Capacity 

This issue is central to any programme of economic rationalisations to prevent the 
expansion of fishing capacity beyond that required to efficiently harvest the desired catch. 
More precisely, this concern is to prevent redundant labour and capital from being attracted 
into the fishery, thereby raising costs, lowering net returns, and creating a threat of 
overfishing, as described above* Thus the main criterion tjy which rationalisation policies 
must be judged is their ability to maintain fleets at an efficient capacity in light of the 
desired level of catches* 

b) Implications for Technological Efficiency 

Closely related to the concern with fishing capacity is the need to ensure that fish- 
ing units will employ efficient technology in both the technical and economic senses, avoid- 
ing the distortions mentioned earlier* Moreover, as we shall see, some approaches to regula- 
tion are likely to impede adoption of efficient new technology* The desirability of controls 
that will encourage the use of appropriate technology in fishing is thus an important conside- 
ration* 

c) Adaptability to Changing Conditions 

The circumstances of fisheries constantly change* Stocks fluctuate in abundance, new 
technology appears, costs and prices rise and fall, and the general economic and social envi- 
ronment that governs markets, labour supplies and other conditions shifts in uncertain pat- 
terns* Such changes can be accommodated by certain forms of regulation, while other forms 
lose their effectiveness and require governmental intervention to restore their regulatory 
power* For reasons relating to uncertainty, administrative costs and the dangers of inaction, 
the types of regulation that depend on recurrent discretionary action on the part of the 
authorities are usually regarded as inferior to those that can accommodate change* Respon- 
siveness and adaptability to change are thus very important qualities governing the choice 
of rationalization measures* 

d) Effect on Distribution of Effort 

In addition to the problem of maintaining an appropriate total amount of fishing 
capacity is the separate issue of ensuring its efficient deployment over the stocks and 
grounds accessible to the fleet* The extent to which any regulatory measures will encourage, 
or enable the regulatory authorities to enforce efficient distribution of effort is there- 
fore likely to be a more or less important consideration in evaluating control measures. 

) Distribution of the Benefits 

If the measures produce economic gains, who will receive these benefits becomes an 
important question* Certain ways of introducing restricted entry, for example, confer wind- 
flail gains on existing fishermen and prejudice the opportunities of potential fishermen; 
some licensing arrangements effectively provide capital gains to vessel owners, or to fisher- 
men| others ensure that the benefits accrue to the government through tax revenues or fees, 
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and 90 on* Concern for improving fishermen's incomes is ofttn dominant, but not all tech- 
niques will promote this. This issue of the distribution of economic benefits has been a 
major preoccupation of governments in designing regulatory schemes (Scott, 1979). 

f) Dislocation and Employment Effects 

An efficient industrial organisation of a fishery implies a particular combination 
of factors of production 9 collectively referred to as labour and capital f in the light of 
their oost and the technology available* But governments usually have a separate concern 
about employment f often regional employment y and they may be prepared to compromise economic 
efficiency in order to ensure more employment opportunities* This concern is usually for 
employment of labour rather than capital, but fishing technology typically admits a degree 
of substitutability between labour and capital, and a government may prefer one regulatory 
measure over another if it will promote more labour-intensive operations, for example* 

i somewhat separate issue is the amount of sudden change, or dislocation, that would 
result from introducing a rationalization policy* This is largely a transitional issue; it 
depends on how much overcapacity and other distortions exist to begin with, and how ffcst the 
rationalisation process is pressed. But beyond this, some measures can accommodate established 
enterprises more than others, and introduce less uncertainty* Industrial and regional stabi- 
lity is an increasingly important concern of governments, and in aqy event it is usually diffi- 
cult to introduce changes that threaten to disturb established interests* They are therefore 
likely to shun policy innovations that cause significant dislocation* 

g) Administrative Complexity and Cost 

Finally, governments must be concerned to design policies that are capable of being 
effectively administered and enforced at reasonable oost. Rationalisation measures vary enor- 
mously in their requirements for information, analysis, communication with private interests, 
and means to ensure compliance. They vary, too, in the burdens of administration and com- 
pliance that they impose on the regulated parties. Governments differ, of course, in their 
administrative capabilities, but in general they can be expected to favour regulatory measures 
that entail lighter administrative burdens. 

A government's influence on fishery development is seldom through a single agency* 
The decisions of departments or ministries concerned with such diverse issues as international 
trade, political relations with neighbouring coastal states, taxation policy, and the alloca- 
tion of oil supplies can have a significant impact on fishing industries and, unless their 
actions are well coordinated, may frustrate the policies of fisheries authorities* This 
danger is especially serious when governments are foroed to adjust to sudden political or 
economic dislocations* Rationalization policies are thus likely to be more effective if they 
are not only simple but also robust enough to withstand change and crisis in the social and 
economic environment within which the fishing industries operate* 

There may be other concerns of regulatory authorities in particular oases, but these 
are those which appear to have been uppermost in designing programmes of rationalisation 
hitherto* They are not entirely complementary, and so compromises among them, which involve 
political judgement, are sometimes required* But the conflicts should not be exaggerated) 
there is no incompatability, for example, between the goals of achieving the desired yield, 
maintaining the appropriate fleet capacity, and of ensuring efficiency in technology and in 
the distribution of effort* Hor (depending upon the type of controls used) do these neces- 
sarily conflict with the aims of improving income levels and administrative simplicity* 
Typically, the most awkward issues relate to the implications of rationalisation programmes 
for labour employment* The greater the excess labour already involved in the fishery, the 
fewer the alternative opportunities for regional employment, and the faster the rationalisa- 
tion programs is implemented, the more serious will be the problem of employment adjustment. 
But, as we shall see, there are ways of mitigating these difficulties without abandoning the 
gains to be realised through rationalisation* 
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The problems associated with adjusting a ooamroial fleet to the desired sise and 
rture an obviously much ! difficult where fisheries an in an early stage of develop- 



ment and reduction of tha fleet's capacity ia not necessary* In aatura fisheries, labour 
foroa adjustment presents mar* awkward problama baoauaa too much manpower haa alraady be< 
dependent on fishing, and oftan baoauaa unoontrollad expansion in fishing capacity has reduced 
available oatohas to tha axtant that thay oan no longar sustain so much mploynwnt. Ths 
poliqy ({nsstion is whether, or for how long, it is advantageous to maintain this surplus 
labour in fishing* Although modern governments typically aooept sane responsibility for pro- 
vision of employment opportunities, overcrowded fisheries will rarely afford the most econo- 
mical or effective industry in which to provide them* In the long run, other sectors are 
likely to be less oostly in terms of the capital required per person employed, and the depres- 
sing effect on the incomes of others* As critics of fisheries policies have frequently 
emphasised, it is illogical to put the burden of unemployment on the fisheries; employment 
policy, if it is to be effective, must take a broader view, providing expanded opportunities 
in various sectors in light of costs and potential contributions to aggregate production 
(Crutohfield, 1979). The appropriate distribution of the labour force will, of course, con- 
stantly change, and this calls for policies that will ease and facilitate, rather than impede, 
these economic adjustments* 



APPROACHES TO FISHERIES RATIONALIZATION* THE MADT AI/EERNATIVBS 

Having identified the problems to be dealt with, and the main criteria for assessing 
control measures, we now turn to examine the alternative approaches to fisheries rationalisa- 
tion* Economic control measures have been suggested, and attempted, in considerable variety. 
but they can be classified, according to their basic form, into a fsw categories, vizi 

1. Restrictions on gear, closed seasons, and closed areas 

2. Direct restrictions on vessels 

3. Taxation of vessels or equipment 

4. Taxes or royalties on the catch 

5. Quantitative rights 

Each of these is examined below, with reference to the criteria noted earlier. 

It should be noted that there are other solutions to this problem which are not exa- 
mined here because they are generally inapplicable to the kind of fisheries of main interest 
in this report. For example, shellfish and other sessile speoies lend themselves to exclu- 
sive rights over prescribed areas; this eliminates the common property problem altogether, 
and allows individual holders of such rights to harvest and manage the resources efficiently. 
Similarly, exclusive area rights on lakes, lagoons, and parts of rivers are sometimes used 
effectively to regulate exploitation of free swimming fish where their migration between 
areas is limited. 

The common-property problem might be eliminated even in the case of a free swimming 
marine stock by granting exclusive rights to the whole fishery to a single private enter- 
prise, although examples of this arrangement are rare. The same result can be achieved where 
all fishing is organized by a state agency, as in some centrally planned countries. Indeed, 
there is a state fishing sector in some of the Mediterranean countries examined in this report, in 
these cases it operates alongside an independent private sector. The approaches to regulation 
discussed below are those suitable for fisheries based on free swimming ocean stocks which are 
exploited, at least in part, ty a number of independent fishing enterprises motivated by 
financial returns. 

1. Restrictions on Gear, Closed Seasons and Closed Areas 

Restrictions on gear and on the time or location of fishing can, as noted above, serve 
a useful purpose in increasing yields by affecting the composition or quality of the catch. 
As means of controlling the total catch or the total fishing effort, however, they are gene- 
rally ineffective in the long run and may worsen economic performance. Such restrictions 
have nevertheless often been imposed for these latter purposes, and so their implications 
deserve comment here. 

Restrictions on gear that serve no purpose in affecting the composition of the catch, 
but are intended to protect stocks from excessive fishing, are numerous and varied. Familiar 
examples in Mediterranean countries include restrictions on the length of nets and the number 
of hooks on lines, limitations on the power of motors and prohibitions on pelagic trawls. 
Proa an economic point of view, all these measures simply restrict efficient fishing and there- 
by raise costs. The result is that more labour and capital are employed in fishing than exist- 
ing technology requires, the economy as a whole sacrifices other goods and services that could 
be produced by these factors of production waste fully employed in fishing, and the fishery ffcils 
to yield its potential net benefits. Jto from curtailing effort, these restrictions reduce 
the efficiency of effort so that more effort is necessary to harvest a given catch. They 
therefore do nothing to generate rentf on the contrary, they simply move the fishery to a new 
equilibrium at which costs are higher. 
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Gear restrictions have usually been imposed to protect stocks from excessive fishing 
where the authorities laok more suitable Mans for controlling effort. While they oan thus 
be used to reduoe fishing power, they do so tor loitering production efficiency, and conserva- 
tion of fish is thus accomplished only at the expense of other resources wasted in the fish- 
ing process (Crutohfield, 1965). 

Seasonal closures, area closures and total catch quotas are also s emetines used as 
administratively easy means of preventing excessive pressure on fish stocks* But again, in 
the long run the fishery will tend to adjust to these restrictions and erode any shortnrun 
gains* 

Closed seasons, for example, simply reduce the time in which the fish may be taken, 
without affecting a long-run reduction of effort. For the individual enterprise, fishing 
during the shorter season will become more urgent, and this will encourage distortions in 
the design of fishing units lay providing incentives for increased speed and storage capacity* 
Any short-run increase in profitability will attract additional entrants. As the fishery 
adjusts to the shorter season, the season will have to be progressively shortened in order 
to prevent total pressure from increasing* If the fish are equally available during the 
closed and open seasons, this process will result in no reduction in excess fishing capacity; 
on the contrary, the fleet will expand to a siae capable of taking the catch in a shorter 
season* Additional inefficiencies will result from the stronger pressures on vessel owners 
to minimise their travel time and layover at ports, and to land their fish at the closest 
port* At the ports, the harvest will be received during a short period, increasing the costs 
of handling, storage and processing. The market, too, will have to adjust to the short 
harvest season, increasing the costs of storage and marketing, and perhaps changing the 
nature of the product (i*e* 9 from a fresh to a preserved product)* Finally, unless they 
have access to other fisheries, fishermen and vessels will be unemployed during the closed 
season* In short, seasonal closures, like gear restrictions, are ineffective means of regu- 
lating fishing effort; indeed, they aggravate structural distortions and inefficiencies in 
a fishery, thereby raising costs unnecessarily* 

One qualification to this conclusion should be noted (in addition to the reminder 
that seasonal closures may be usefully employed to protect spawning or immature fish)* As 
in the case of certain Mediterranean fisheries to be described later, daily, weekly or sea* 
sonal closures may be advantageous in improving working conditions in fisheries in a way 
that could not be accomplished without collective action* For this purpose, closures have 
a limited scope, however* The general conclusions above hold whenever closures impose 
involuntary unemployment of the fleet* 

Area closures, used to prevent overexploitation, also induce inefficient distortions* 
If the stocks are mobile between closed and open areas, the fishing will simply be less effi- 
cient, because it will require more effort to talc* a given catch in the constrained area* 
If they are not mobile and the closure is permanent, the potential yield of the enclosed 
stock is simply eliminated* If the closure is seasonal, it has the same economic effects 
as a closed season* 

The economic effects of a total oat oh quota are similar to those of a closed season* 
Under a quota, fulfilment of the allowable catch automatically closes the season; an open 
season reflects the administrator's calculation of the time it will take for the fleet to 
harvest the desired catch* In either case, the individual fisherman is under pressure to 
rush to the fishing grounds with all the gear he can muster, and to minimize the running 
time in order to catch as much fish as possible before the aggregate quota is readied or 
before the season is closed* Economic inefficiency will again result fron increased hand- 
ling and storage costs at ports, distortions of the geographic pattern of fishing and of 
landing fish, possibly uneconomic use of collecting boats and factory ships, and increased 
preservation and marketing costs* Determination of the appropriate level of catch is, as 
explained earlier, am important task of regulatory authorities, but it does not, in itself, 
afford a satisfactory means of regulating total fishing effort. 



Various combination* of closed season, closed areas and quotas art possible, of course, 
art a wide variety of such control* oan be found among Mediterranean fisheries (FAO, 1973 ) 
Mont of the distortions noted above have been illustrated dramatically in the Pacific halibut 
fishery in its history of frustrated attsmpts to control fishing prsssurs by thsss methods 
(Crutohfisld and Zellnsr, 1962). In reference to this fishery, James Crutohfisld has written: 

"We oan, as in the case of halibut, establish a quota, presumably at a level that 
approximates maximum sustained yield, and impose no other restriction of fishing 
effort* If only the minimum necessary number of vessels required to catch that 
amount of halibut were employed, a very considerable margin over and above minimum 
costs would be realized by the fleet. As could easily have been predicted, the 
rebuilding of the halibut population led to a 300 peroent increase in the number of 
boats participating in the fishery. But as the number of boats increased, each 
boat faoed higher and higher operating costs per unit of catch. Again, the end 
result was to increase costs until only minimum necessary returns could be earned. 
Something fairly close to the proper catch is now being taken, but with two or 
three times the number of fishing units actually required. " (Crutchfield, 1965 
P. 12). 

These results, and the associated increases in the coots of processing, distributing 
and marketing halibut, led Crutchfield to conclude: 

"The halibut programme has been a conspicuous success - from a biological standpoint. 
... the conservation authority is not inept, nor has it been unaware of these eco- 
nomic problems. Indeed, many of them were forecast years ago by members of the 
Halibut Commission staff. What is involved is not a failure of performance but a 
mistaken concept ae to what is to be conserved and what is to be maximised." 
(Ibid, p. 13). 

In short, none of these traditional controls - gear restrictions, seasonal closures, 
area closures or total catch quotas - can, by themselves, have any lasting beneficial effect 
on the economic performance of fisheries. While they may have a place in protecting the 
stock from destructive forme of effort, they are ineffective as means of controlling the 
amount of effort. Indeed, by distorting fishing activity technologically, geographically 
or seasonally, these measures will tend to aggravate the poor economic performance in fish- 
ing and secondary industries; because they fail in this basic criterion, it is not worth- 
while to examine them further in terms of the other criteria noted earlier. The approaches 
to rationalization discussed below offer more promise as means of controlling fishing effort 
in ways that improve the industry's economic performance. 

2. Direct Restrictions on Vessels 

Almost all of the recent attempts to control expansion of fishing capacity involve 
regulating access through some form of restrictive licensing. In recent years this approach 
has been adopted widely: nearly all the major fisheries of Canada and several of those in 
the United States have been subjected to restricted access during the last few years, and 
examples are found also in certain European countries, Australia, Japan, South Africa and 
an increasing number of other countries (McKeller, 1977). Licensing arrangements are also 
being developed by coastal states to regulate foreign fishing in their extended fisheries 
jurisdictions (Kaczynski, 1979)* 

To provide an administrative basis for this kind of control, a licence or permit 
must be devised to convey the restricted right to fish. Moreover, the licence must speci- 
fically convey a right to engage some input in fishing; most often it authorizes to engage 
a vessel, but there are examples of licensing that provide the right to employ a specified 
number of tons of vessel capacity, a specified unit of gear, or fishing privileges to speci- 
fied persons (McKeller, 1977 ) Various combinations of inputs can also be licensed, but it 
is the necessity of selecting some particular input or inputs as the basis for restrictive 
licensing that gives rise to the most serious difficulties with this method. 
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The importance of this issue derives from the feet that, in most fisheries, the tech- 
nology of fishing is flexible* In economic terms, the factors of production are substitutable 
and can be combined in widely varying proportions and configurations, so that restriction of 
one or two dimensions of fishing power will lead to more intensive use of others. Thus if 
fishermen are limited by fishermen's lioenoes, and the programme is successful in raising 
profits, strong incentives will arise for the licensed fishermen to equip themselves with 
larger vessels and more gear to increase their catching power; or if vessels are the res- 
tricted factor, incentives will exist to increase their size and catching power, and so on. 

Because of this flexibility in fishing technology, both theory and experience suggest 
that restrictions on one or a few factors of production are not likely to succeed, in the 
long run, in preventing expansion of fishing capacity. In Canada 9 s Pacific salmon fishery, 
for example, the initial licensing of vessels led to replacements with much larger vessels, 
so that addition of redundant capital continued. In an effort to control this, lioenoes 
were changed to limit the net tonnage of vessels, but investment in new gear and vessel 
improvements continued ( Prase r, 1979)* After more than a decade of this ambitious rationa- 
lization programme, the structure of the fleet has changed significantly and the number of 
vessels declined, but the capital employed in vessels and gear has increased nearly three- 
fold. Moreover, in view of technological improvement, the fishing power of the fleet, 
already far in excess of requirements when the programme was introduced, has increased even 
more (Pearse and Wilen, 1979 ) Similarly, restriction of the tonnage of licenced vessels 
in the Japanese tuna fleet led to reconstruction of vessels to increase their catching power 
within their permitted tonnage (Keen, 1973). Limitation of the number of vessels in the 
Western Australian rock lobster fishery was followed by a marked expansion in the size of 
vessels (Meaqy, 1979)* Restrictions on engine power in France's Mediterranean trawl fleet 
led to expansion of other dimensions of fishing power, including traction (Dremi&x*, 1974). 
nevertheless, where lioenoes have been used to restrict access tc a fishery, they have typi- 
cally taken on a market value, suggesting that some resource rents have emerged, or at least 
are expected to emerge. 

Theoretically, it is possible to design a licence that would restrict all dimensions 
of fishing effort simultaneously; but these are so numerous and diverse (involving vessel 
size, power, crew, time spent fishing, all aspect* of finding, catching and holding gear and 
so on) that to do so would be extremely costly. To effectively regulate all, or sufficient, 
key dimensions to prevent substantial erosion of rents through additions to those that remain 
unrestricted, and especially to enforce the controls, would undoubtedly be beyond the capabi- 
lities of most regulatory agencies. It would obviously impede technological advance, as well. 
Hot surprisingly, no government has attempted to regulate more than a few dimensions of effort. 

The extent to which the potential gains from restricting certain factors will be dissi- 
pated in expanded use of others, and the rapidity with which adjustments will occur, will 
depend upon the flexibility of technology in particular fisheries and the factors selected 
for restriction. Semi-industrial fisheries, for example, are probably more amenable to 
flexible alteration of technology than are either large distant water fleets or artisanal 
fisheries, and limitation of the number of pots in a lobster fishery may be more effective 
than limiting the size of vessels in a trawl fleet. However, the available evidence suggests 
that, in semi-industrial fisheries at least, the technology of fishing is so flexible that 
limitations on one or two elements of fleet capacity will be insufficient to prevent expan- 
sion of other, unrestricted, factors. While many regulatory authorities have undoubtedly 
been attracted by the administrative simplicity of rudimentary controls of this kind, depen- 
dence on them, alone, will likely necessitate restrictions on an ever -increasing number and 
variety of factors, with uncertain results in the long run. Certainly, restrictions of this 
kind do nothing to eliminate incentives to expand fishing power redundantly - indeed, if 
they succeed in generating profits the incentives to increase capacity will be strengthened - 
and this must be regarded as a serious threat to any rationalization programme based entirely 
on restrictive licensing. 



In MO committee, in a recent review of arrangements for regulating trawl fleets in 
the Mediterranean, reached similar conclusion*. 

"Limitation of the number, tonnage and engine power of trawlers is not usually suffi- 
cient to block the fishing effort permanently. In effect, the fishing power of a 
trawler depends, not only on the conduct and distribution of fishing operations, but 
also on a great many other factors (traction power, plan and rigging of the trawl, 
equipment for navigation and fish detection, etc.). in practice, it seems unrea- 
listic to attempt to establish clauses covering all the procedures to which one may 
resort in order to improve the performance of a vessel* Moreover, this would prevent 
advantage being taken of the gains in productivity to be expected from technological 
advances." (FAO, 19?8b f p. 25). 

However, as will be explained later, restrictive licensing may often be a useful 
first step in a broader rationalization programme that will ultimately be more effective in 
containing wasteful expansion* 

Restrictive licensing raises certain other problems that have occupied much of the 
attention of regulatory authorities where this approach has been adopted* One is the method 
of selecting the initial licensees. There is little to be said in favour of any method based 
on chance, such as drawing lots. This would fail to discriminate among applicants according 
to any criterion except luck, and would involuntarily idle fishing units that do not win 
licences* An auction of licences affords an arms-length method which has the economic attrao- 
tion of providing some assurance that the most efficient units would obtain the limited rights* 
It also permits the regulatory authority to appropriate the value of the limited rights to 
fish* Obviously other, non-pricing methods of selecting a restricted number of lioen ees 
could be employed* However, wherever licensing has been adopted, all those who have been 
active participants in the fishery have been eligible for initial licences, granted without 
charge or for only a nominal fee* This is not surprising, because only this method avoids 
any dislocation; but it does not, of course, offer a means of reducing or otherwise mani- 
pulating the fleet* 

A related question is whether the licences are to be transferable* If they are trans- 
ferable, the method chosen for allocating them in the first place will be of no lasting con- 
sequence: a private market in licences will develop (as can be observed in jurisdictions 
that have adopted this approach) and they will be reallocated to those who are willing to 
pay most for them* Attempts to prohibit transferability have proven very difficult, or 
ineffective* Unless they are buttressed by rigorous controls, they oan usually be circum- 
vented by transactions in the equity of companies established to hold the licensed fishing 
unit* And if he does not have the freedom to sell his fishing right, a holder will find 
his valuable assets worthless if he ret ire or dies* In any event, transfers of fishing 
rights serve a useful economic purpose in promoting their redistribution among those who 
can exercise them most efficiently and who therefore bid the highest price for them* 

The term or duration of licences, must also be decided* If they are unlimited in 
term, and transferable, continuing market real locations offer a mechanism for perpetuating 
the fishery* If they are limited in term, provisions must be made for replacing them through 
sale of new licences or by some other allocation process. It should be noted that a limited 
term, combined with any possibility of non-renewal, may threaten to disrupt employment stabi- 
lity and orderly investment planning* 

Typically, fisheries to be subject to restrictive licensing already suffer overcapa- 
city! and regulatory authorities need some mechanism for reducing fleet size* A popular 
proposal for effecting fleet contraction without dislocating established fishermen involves 
granting all of them lifetime, non-transferable licences and closing the fishery to new 
entrants* This is the so-called "grandfather scheme"* As in a tontine, death and retire- 
ment would diminish the number of active fishermen over time, and the return* to each would 
increase until the fishery was reduced to a few old and wealthy fishermen* Alternatively 
such licences would be issued to established vessels* In either case, in addition to the 
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incentives to increase other inputs discussed above, such schemes would discourage retirement 
of the licenced factor and the rate of egress from the fishery would be beyond external con- 
trol* In any event, grandfather schemes are only transitional arrangements; sooner or later 
licences would have to be replaced. 

If licences are transferable, the market for licences affords a mechanism for adjusting 
the fleet size* The regulatory authority can enter the market to "buy and retire 11 licences 
or licensed fishing units, as has been done in Canada's Pacific salmon fleet (Fraser, 1979)* 
Moreover, by standing ready to enter the market as either a buyer or seller of lioenoes, the 
authority can adjust the fleet continuously to meet changing requirements, without causing 
any involuntary dislocation of fishermen. 

Another issue is that of charges for fishing lioenoes, which affects the division of 
any gains from rationalization between the licence holders and the government. If licences 
are issued without charge, all the gains will accrue to the recipients, to be realized as 
higher earnings as long as they remain active, or as capital gains on licence values if the 
rights are transferable* At the other extreme, if licences were issued by sale at their 
competitive market value, the licensing authority would capture the resource rents* Obviously, 
other arrangements such as annual fees are capable of dividing the gains* Whether it is 
dssirable that licensees, rather than the state or others, should garner the benefits from 
economic rationalization is a political question* But one further observation should be 
made: certain kinds of levies will alleviate the pressures to distort fishing technology 
where certain factors are restricted* A lump sum charge for a licence, or a fixed annual 
fee, will nets because the licensee will find that he will earn maximum returns in exactly 
the sane way with or without it. In contrast, a levy on the catch (discussed below) will 
reduce his returns from the fish he catches, and so blunt incentives to expand fishing power 
by adding unrestricted factors. Thus, while any levies can effect a redistribution of 
resource rents to the regulating authority, some will also serve a useful purpose in promot- 
ing the rationalization process* 

Finally, note should be taken of two potential problems where restrictive licensing is 
adopted in complicated fisheries* First, while trans ferability of lioenoes can serve a use- 
ful role in promoting their efficient distribution and redistribution, distortions may arise 
if the fishery involves more than one type of gear or if fishing units vary significantly 
with respect to the productivity of the licensed factor. The market will generate a single 
price for licences, which will reflect the value of the right to fish with whichever type of 
fishing unit oan earn the highest return on the restricted factor. Other types of fishing 
units might thus be gradually eliminated, even though they may be able to harvest at lower 
cost, or despite the possibility that the fishery is most efficiently composed of a variety 
of gear types* For example, under restricted aggregate tonnage in Canada's Pacific salmon 
fishery, there has been a gradual increase in large seine vessels and decline in other gear 
types* It has been suggested that this may be because additional tons increase the fishing 
power of seiners more than of gillnet and troll vessels, but that these induced shifts in 
fleet structure do not necessarily improve its total efficiency (Pearse and Wilen, 1979). 
This kind of technological distortion arises from the artificial scarcity (and hig& cost) 
of certain inputs because of their restriction. It may call for several types of lioenoes 
for a single fishery, but to determine the optimal balance among them would present a formi- 
dable analytical task* 

Second, somewhat related difficulties arise where the relevant fishing units partici- 
pate in other fisheries, or catch varying proportions of mixed species* In this case, inde- 
pendent regulation of each fishery, even if it assures that the limited rights will be allo- 
cated to the most efficient units in each considered independently, will not assure the most 
efficient overall structure for the combined fisheries* Unless they are sensitively designed, 
restrictive licensing systems are likely to obstruct participation in multiple fisheries and 
the use of combination vessels which, in many oases, would be economically advantageous* 
This is another problem that will be alleviated somewhat if licences are freely transferable* 
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This discussion can now be summarised in terms of the criteria enumerated in the pre- 
ceding section* 

a) Effectiveness in Controlling Fleet Capacity 

With respect to this central issue, it must be concluded that any rationalisation scheme 
based solely on restricting one or two dimensions of fishing power will not be sufficient, 
in the long run, to prevent at least some expansion of capacity through increases in unres- 
tricted dimensions* The degree of success will vary, depending upon the factors selected 
for restriction and the technological flexibility of individual fisheries which allows other 
factors to be used more intensively* 

b) Implications fpr Technological Efficiency 

Restrictions on certain inputs will almost certainly induce technological distortions 
by providing incentives for more intensive use of other inputs* The tendencies to adopt 
certain kinds of wasteful "competitive" technologies associated with unregulated fisheries 
(fast vessels, increased holding capacity, etc.) will remain, as will the incentives to 
competitively adopt new innovations in fishing power too quickly. Restrictions on certain 
factors of production will also inhibit advantageous technological improvements. 

c) Adaptability to Changing Conditions 

Adjustments required to accommodate changing conditions, in the forms of fluctuations 
in stocks, shifts in prices and costs, or new technology are not facilitated ty restrictions 
on inputs, although purchases and sales of licences can provide a mechanism for manipulating 
fleet sise over a longer term. 

d) Effect on Distribution of Effort 

This approach does not provide an automatic mechanism for manipulating the deployment 
of effort among different stocks and fishing grounds* unless separate licensing arrangements 
are provided for each. Otherwise, the need for supplementary controls to regulate the dis- 
tribution of effort will be the same as in unregulated fisheries. 

e) Distribution of the Benefits 

The distribution of any economic gains from the restrictions will depend on the appur- 
tenanoy of the licences and any charges levied under them. If vessel licences are issued 
without charge, the gains will accrue to the vessel owners as capital gains; if it is fisher- 
men that are licensed, they will be the beneficiaries. The form of payment to crews, whether 
a fixed salary or a vessel share, may affect the distribution of private gains between owners 
and fishermen* If licences are sold at competitive market prices, the regulatory agency will 
capture the benefits, and various combinations of licence fees, annual charges and royalties 
on landings can be employed to divide the benefits between the government and the participants 
in the fishery* 

f) Dislocation and Employment Effects 

The extent of dislocation will depend upon the initial degree of overcapacity and the 
manner in which the controls are introduced* If all established fishing units are given 
privileges y and reduction in capacity is effected either through normal retirement or through 
a "buy and retire" programme, no involuntary dislocation need occur* The ultimate effect 
on employment will depend on the amount of capacity reduction required, but it should be 
noted also that the technological distortions induced by restricting certain inputs are 
likely to affect the balance between labour and capital used in the fishing process* 
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g) Administrative ComDlexity and Coat 

The simplest forms of restrictive licensing, such as the lie* Ming of vessels, entail 
relatively low ooets of administration and enforcement. However, if a higi level of economic 
performance is ecught, complete reliance on this approach will typically require a much more 
complicated programme of controls on the components of fishing effort, with concomitant ly 
higher coats of information, analysis of production technology, administration and enforce- 
ment* 

3 Taxation of Vessels or Equipment 

Some economists have suggested that, instead of direct limitation of inputs through 
restrictive licensing, the same result could be achieved ty taxing the inputs (Smith, 1969; 
Scott and Southey, 1970). This alternative requires only brief examination here, because 
its implications for effective rationalization are for the most part similar to those des- 
cribed in the preceding section* 

Again, if fishing "effort" provided an identifiable and unalterable tax base, a tax on 
effort could be raised to drive out surplus capacity until only the desired amount of effort 
could be sustained. But because effort is in reality an evasive and multi-dimensional con- 
cept, some more tangible factor of production would have to be selected as the tax base. 
If this were done, the effects would be largely the same as direct restrictions on those 
inputs* 

There are two important differences, however. First, if taxation of inputs were the 
mechanism for controlling capacity, all the economic gains would accrue to the taxing autho- 
rity; there could be no improvement in the income B or wealth of fishermen. Indeed, if reduc- 
tions were necessary, the tax would have to be high enough to force exodus from the fishery 
through financial deterioration in fishing, which is likely to result in painful dislocation* 
Because dependence on such taxes to constrain fishing capacity thus precludes any advantage 
to fishermen or vessel owners, this method is not likely to be readily accepted, especially 
for regulating domestic fleets. 

Second, this method has the theoretical attraction of providing a ready mechanism for 
manipulating the distribution of effort among stocks and fishing grounds, and for respond- 
ing to changing circumstances, through differential rates of tax. However, it is difficult 
to visualize this flexibility in practice; quite apart from the administrative complexity 
of determining the appropriate rates for different locations and stocks (especially in mixed 
fisheries), the rates would have to be adjusted constantly to changes in the availability 
of fish, harvesting oosts, and fish prices. Moreover, even if this problem could be over- 
come, such changes would introduce additional uncertainty in fishing. Fishermen would 
inevitably regard differences in the rate of tax as arbitrary, and they would also resist 
frequent changes; yet any uniform, constant levy would clearly be inadequate in differing 
and changing conditions* 

4 Taxes or Royalties on the Cat oh 

One of the most popular proposals for rationalizing fisheries in the academic litera- 
ture is to levy a tax or royalty on landings (Anderson, 1977; Bromley and Bishop, 1977 1 
Grutohfield, 1961; MoConnell and Norton, 19 79 1 Sinclair, 1978; Scott, 1962)* It can be 
shown that an appropriate tax would rsduoe the private returns to fishing sufficiently to 
foroe the fleet to adopt the most efficient number and soale of fishing units and to operate 
them at the minimum possible cost* 

Such a scheme has a number of attractions* Most importantly, if the tax is imposed 
vigorously enough, it can effectively reduce and contain fishing effort by rendering it 
unprofitable to expand, and it will do so without generating any of the tendencies toward 
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technological distortions associated with restrictive licensing or taxes on particular fac- 
tors cf production. Technically, at least, it is a highly flexible mechanism; ty applying 
differential rates, the pattern of effort can be manipulated among species, stocks and loca- 
tions. However, this approach has disadvantages as well as attractive features, which can 
be summarised under the criteria noted earlier. 

a) Effectiveness in Controlling Fleet Capacity 

Economic analysis leads to the conclusion that a suitable tax or royalty on fish landed 
can successfully control a fishery at any desired level of capacity short of the level the 
fleet would reach if uncontrolled, provided that the charge levied is appropriately adjusted 
as prices and oosts change. 

^logical Efficiency 

A levy on landings will not introduce any new distortions in fishing technology. How- 
ever, certain inefficiencies that arise from competition among fishing units for the avai- 
lable catch, which are observable in unregulated fisheries, may remain. 

o) Adaptability to Changing Conditions 

ty altering the rate of tax or royalty, the regulatory authority can accommodate changes 
resulting from fluctuations in stocks, costs and prices. But this requires a high degree of 
administrative flexibility and responsiveness. Moreover, this method of regulating effort 
depends critically on sensitive adjustments. To maintain the fleet at a particular level 
the levy must capture precisely the resource rent; if it takes more, the fleet will contract 
and if it takes less it will expand. This means that in the faoe of changing prices, oosts 
and technology the rate will have to be constantly adjusted, and any errors will be mani- 
fested in unwanted changes to capacity. Quite apart from its heavy information requirements, 
this continual "fine tuning" of the rates would almost certainly encounter resistance from 
fishermen. 

d) Effect on Distribution of Effort 

Similarly, different rates of royalty on different species, stocks and fishing grounds 
would influence relative returns to fishermen, suggesting a means of manipulating the distri- 
bution of fishing effort (NcConnell and Norton, 1979)* But again this would oall for a 
degree of flexibility in levying charges that is not often found in regulatory agencies. 

e) Distribution of the Benefits 

This method requires that the regulatory agency appropriate all the resource rents. 
It therefore affords no gain to fishermen (unless it were combined with some scheme for 
transferring income to them in a way that would not affect their behaviour). 

f) Dislocation and Employment Effects 

The royalty could, of course, be raised gradually to effect the required reduction in 
the fleet slowly. However, this would prolong the agony, since the incomes of all fisher- 
men must be lowered for as long as exodus from the fleet is required. 

g) Adminla-fcra/fciv* Comnlexitv and Cost 

The cost of effectively controlling fishing effort through a royalty would almost cer- 
tainly be high. The need for continual adjustments in rates in response to changes in the 
availability of stocks, oosts and prices would create heavy demands for information and for 
econometric analysis of fishing oosts. An educational effort to persuade fishermen of the 
logic of the programme and to gain acceptance would almost certainly be necessary also. 
The oost of collecting the royalty would also be considerable, and would depend upon port 
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and marketing arrangements. The routine issuance of receipts (or "fishing tickets") upon 
the sale of fish in port markets is increasingly common, and this affords a mechanism for 
simplifying the administration of a royalty. In the absence of such established practices, 
new accounting mechanisms would have to be introduced. Probably most onerous would be the 
costs of enforcement because of the obvious incentives a royalty would generate for fisher- 
raent to avoid reporting their catch. 

Three disadvantages of this approach to rationalization seem particularly formidable; 
its need for continuous and accurate adjustments in the royalty rates; its failure to offer 
any economic advantage to fishermen; and its high costs of administration and enforcement* 
Thus, while royalties are a theoretically efficient device for regulating fisheries and 
have been widely discussed in the academic literature, no government has attempted to regu- 
late fishing effort by this means. (Some countries levy charges on fish landed by foreigners, 
but these are for revenue purposes; other controls, usually involving licences, provide the 
main instruments for regulating fishing effort.) 

5 Quantitative Rights, or Individual Fishermen's Quotas 

During the last couple of years, increasing attention has been directed to the possibi- 
lity that the objectives of fisheries rationalization would be met if fishing enterprises 
were provided with rights to harvest specific quantities of fish (Moloney and Pearse, 1979; 
Pearse, 1979; Christy, 1973; Clarkj 1979b; Scott, 1979). Under the simplest form of this 
system, the regulatory agency would issue rights, not just to engage in fishing, but to take 
specified quantities of fish. These rights, in the form of licences or permits, would be 
denominated in small quantities, amounting in total to the allowable catch, and they would 
be freely transferable. 

Regardless of how these rights were initially allocated, individual fishermen would be 
free to adjust their holdings through purchases or sales to obtain a quantity that their 
fishing units can harvest most profitably. Indeed, in the long term they can be expected 
to adjust their vessels to the scale and technology that can harvest fish at least cost, and 
to hold the corresponding quantity of landing rights. Recent economic analyses demonstrate 
that (in the absence of possible complications noted below) financial incentives would 
encourage the development of an efficient fleet in terms of its capacity and technology, and 
the market value of rights would reflect the full resource rents (Clark, I979b; Moloney and 
Pearse, 1979). 

The provision of rights to take specific quantities of a natural resource is rare in 
fisheries, but it is very common in arrangements for providing rights to other resources, 
especially in North America where public ownership is widespread. Water rights, timber 
quotas, grazing rights on public range lands, oil and gas rights on "utilized 91 reservoirs, 
and waste discharge rights are all usually based on some form of licence which provides a 
specific quantitative right, in contrast to the rule of capture that applies in most fishe- 
ries. 

In fisheries, the use of quotas has been confined largely to international agencies in 
allocating national shares of allowable catches. However, some examples of quantitative 
rights for individual fishing enterprises have begun to emerge. In the shrimp fishery off 
the coast of Labrador, the Canadian Government has recently introduced a licensing system 
that provides each licensee with a right to catch a fixed number of tons, and a similar 
arrangement is being considered for the scallop fishery on Georges Bank* On Canada's Pacific 
coast, the small abalone and herring roe-oa-kelp fisheries are also regulated in this way. 
And in a particularly interesting development, herring fishermen in the Bay of Fundy, opera- 
ting under licences that restrict access, have recently organized themselves into a "club" 
through which the allowable catch is allocated among the members as vessel quotas. While 
this report was being written, Italy introduced a new management system for its clam fishery 
which involves a quota for each licensed enterprise (see below). 
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The strong appeal of this method IB that it eliminate! the basic oauee of overcapacity 
and inefficiency; rights to specific quantities of fish largely remove the incentives of 
individual fishermen to protect and increase their shares of the catch ty defensively and 
competitively increasing their fishing power. It also eliminates much of the risk that 
fishermen flaoe about their prospective catch uwier other arrangements. Moreover, it is 
uniquely adaptable to changing conditions. If costs ffcll or fish prices rise, no automatic 
tendencies to expand capacity will result; the value of rights will simply increase. If 
more fish become available, the authorities can sell additional rights, and if they stand 
ready, to purchase rights, the catch can be reduced when necessary without any loss to fisher- 
men. 

There are two other conspicuous advantages of this approach. One is its simplicity, 
which derives from the fact that it creates economic incentives for fishermen to behave effi- 
ciently in their own interests. The other is that it lends itself to apy desired division 
of the benefits between fishermen and the licensing authority. If the rights are issued 
without charge, the gains will accrue entirely to the recipients, as profits if they exercise 
the rights, or as oapital gains if they sell them. If the issuing authority sells them at 
their competitive market value, it will capture all the benefits. And between these extremes, 
the system of rights can be supplemented with a variety of licence fees, annual charges, taxes 
or royalties which can divide the gains in any desired wsy without necessarily affecting incen- 
tives for efficiency. 

Some of the problems associated with other regulatory systems would arise under a regime 
of (quantitative rights as well. First, is the question of initial distribution of rights. 
Again, they might be distributed by auction, or allocated by some more arbitrary method such 
as awarding them without charge to enterprises established in the fishery. For example, the 
new quantitative rights might be allocated to established fishermen in proportion to their 
shares of the catch over the previous one or two years, and if the fishery is already subject 
to licensing, the licences could simply be converted to these quantitative rights. But while 
the method of initially allocating the rights has important implications for the distribution 
of benefits, it will have no lasting effect on the efficiency of the system because an active 
market in freely transferable and divisible rights will ensure that they will sooner or later 
be reallocated among those who can derive the highest value from them. 

Second, there is the question of the term of these rights, which may be issued in per- 
petuity, annually or seasonally. There is little to be said in favour of short terms on 
economic grounds; they increase the cost of administration and reduce the security of fisher- 
men. Licences that authorize am annual catch even in perpetuity are no less flexible, as 
long as the authority is prepared to buy and sell them as circumstances dictate. Longer 
terms will simply increase their market price (Moloney and Pearse, 1979)* 

Third, in certain fisheries the stock is thinned by fishing, raising the cost per unit 
of catch as the season progresses. This creates an inefficient reaction among fishermen in 
the form of competitive haste. This incentive will be weaker where the right to a catch is 
assured than when each fisherman's catch is open to pre-emption by others, but in some fishe- 
ries it may be strong enough to warrant control. In such cases, the solution would be to 
specify rights by the part of the season in which they may be exercised; later rights would 
thus be less valuable. Similarly, where the fishery covers several stocks or fishing grounds 
which require separate management, rights might be specified with respect to location. 

Fourth, many fisheries are complicated by catches of mixed species, many varieties of 
gear, and fleets that move from one fishery to another (Huppert, 1979)* A system of quanti- 
tative rights specific to each stock or mixture of stocks that requires separate management 
should minimize these administrative difficulties and encourage efficient joint product fish- 
ing operations. 

More difficult to accommodate would be stocks, such as some of the clupeoids, that are 
subject to fluctuations of such magnitude and unpredictability that they call for very quick 
changes in fishing activity. It has been suggested above that quantitative rights offer 
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certain advantages in flexibility, but there may be oases where adjustments through the market 
for rights would be too slow, and suitable regulation will require the support of emergency 
powers to olose areas or seasons at short notice. But none of these problems is unique to 
a regulatory system based on quantitative rights, and in most oases their solution would be 
more difficult under an alternative regime* 

Finally, enforcement may present special problems because a system involving quantita- 
tive rights, like one based on royalties on landings, will create incentives to avoid report- 
ing catches* The difficulties of enforcement will obviously vary, depending upon port land- 
ing and marketing arrangements, the market value of rights, and other circumstances* However, 
to alleviate these difficulties it is possible to introduce offsetting incentives to report 
catches fully* For example, the authorities might initially allocate less than the total 
allowable catch, the remainder to be auctioned or otherwise issued seasonally* In fisheries 
subject to wide stock fluctuations, this oould add additional flexibility in adjusting 
catches* Moreover, if fishermen were given the privilege of obtaining these supplementary 
rights free, or at a preferred rate, in quantities equal to some proportion of their reported 
catch in excess of their basic right in the previous year, they would have strong incentives 
to fully report* 

The advantages and disadvantages of this approach to rationalization can now be summa- 
rized under the several criteria for evaluation* 

a) Effectiveness in Controlling Fleet Capacity 

Quantitative rights issued to individual fishing enterprises offer a direct way of 
eliminating the incentives to -xpand fishing capacity beyond that needed to take the avai- 
lable catch efficiently* 

b) Implications for Technological Efficiency 

This approach will encourage adoption of the economically most efficient technology in 
any fishery* In this respect it is superior to any other method, because it removes even 
the incentives to adopt special technology and strategic behaviour in competing for the 
catch where the role of capture applies (Moloney and Pearse, 1979)* 

o) Adaptability to Changing Conditions 

In this respect, also, a system based on quantitative rights is superior to any other 
insofar as once it is in place, it can be largely self-regulating. Changes in prices, costs 
or technology will not require any new intervention by the regulatory authority; the effects 
will be manifested entirely in the value of rights, without creating any tendencies to change 
the efficient level and composition of effort. The market for rights will provide a mechanism 
for the regulatory authority to adjust the catch to fluctuations in stocks* It should be 
noted that such purchases and sales would not involve any compulsory impositions on fishermen, 
and do not necessarily imply any long-term financial burden on the regulatory agency* 

d) Effect on Distribution of Effort 

This approach eliminates the incentives for inefficient distribution of fishing effort 
that exist in unregulated fisheries* Rather than compete for a share of the most accessible 
fish, fishermen would seek their catch wherever it could be taken at least cost* Where 
circumstances call for separate management of several stocks or fishing grounds, this might 
be facilitated by providing separate rights for each* 

e) Distribution of Benefits 

This approach lends itself to any desired distribution of the economic gains from 
rationalization between the holders of the rights and the government. The division of finan- 
cial benefits will be governed by the method chosen to allocate the rights, especially whet her 
they are sold or allocated without charge. Moreover, the system of rights can be supple- 
mented with a variety of fees, taxes or royalties to alter the pattern of distribution of 
the benefits in any desired way. 
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f) pislocatios 

Depending upon how the scheme was introduced, this arrangement need not oauBe any dis- 
location in the fishery, Bven if the fishery were overexpanded, there would be no necessity 
to foroe its contraction; the catch would gradually be consolidated among a smaller number 
of fishing units as a result of their incentives to improve their individual profitability. 
But unlike a system based on landings taxes or royalties, this arrangement would improve the 
position even of those who leave the fishery; their share of the catch will be secured, it 
will assume a market value, and its sale would be entirely voluntary* 

g) Administrative Complexity and Cost 

In its simplest form, this approach implies a very light administrative burden. Onoe 
the rights have been issued, market mechanisms and incentives can be relied upon to effect 
efficient results* The exception may be enforcement, especially the enforcement of full 
reporting of catches, but it is possible to introduce rewards for full reporting that would 
mitigate this difficulty. In any event, reliable catch data are needed for other management 
purposes also* 

Another possibly important effect of this system is that, because it provides the parti- 
cipants in a fishery with a clearly defined interest in a share of the harvest, it is likely 
to encourage their cooperation in management and enforcement* This is much less likely under 
controls based on royalties or restrictive licensing of inputs, or under any circumstances 
where the rights to a catch are undefined* 

The advantages of quantitative rights, as a mechanism for regulation are very profound, 
and the conclusion that it is the most promising of the alternatives is shared by other 
investigators* 

"To summarize (among the three alternatives of restrictions on inputs, taxes on land- 
ings, and vessel quotas) catch quotas appear to offer the beet alternative, in terms 
of feasibility and efficiency* A limited entry program, which may be considered as a 
necessary prerequisite to the allocation of quotas, does not by itself lead to effi- 
cient exploitation of the fishery. Taxation will generally not be feasible ae the sole 
means of regulating a domestic fishery, but could well be used in conjunction with an 
allocated quota system for the purpose of sharing benefits between fishermen and the 
state." (Clark, 1979&, P. 19). 

But while such quantitative rights arrangements are widely used with satisfactory results 
in regulating the use of other common property resources, they are rare in fisheries policies* 
As a result, in spite of the attractions of this approach as a management technique, a major 
obstacle to its wide adoption in the near future is its unfamiliarity, and its conflict with 
long traditions of open competition for a catch limited only by luck and the ingenuity of 
fishermen. Even though fishermen could clearly benefit from a system of well defined rights, 
experience suggests that they will resist such basic and uncertain reforms. However, these 
difficulties may be diminishing. Already a few examples of quantitative rights schemes are 
in place, and favourable experience will become known with time. Moreover, many important 
fisheries are now operated under restrictive licences which can be converted to quantitative 
rights, and with increasing appreciation of the need for controls on fishing, this change 
may be considered more receptively. 

Scholars of law and economics suggest that public controls and systems of rights evolve 
in response to rising resource values and, concomitant ly, the increasing gains to be rea- 
lised from eliminating the inefficiencies and waste associated with unregulated activity 
( Dense tz, 1967). Where administration costs are high and resource values low, the regula- 
tions are suitably crude, but as potential values rise more sophisticated forms of regula- 
tion and property rigjrts can be expected to develop. A fishery licensed to restrict entry 
provides the participants with a much more exclusive "property right" than they would have 
under nonoontrolled access, and the right to take a specific quantity of fish provides an 
even more well defined right (Pearse, 1979). As the value of fish resources rises, fishe- 
ries may thus provide a test of this theory of institutional evolution. 



PART II 
POLICY rEVELOPMEMT JUT MBDITERRAHBAB TRAWL PISBBRHS 
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THB MEDITERRANEAN FISHERIES 

It is not appropriate, in this report, to attempt a detailed description of either the 
fish resources in the Mediterranean Sea or the industries dependent on then. This informa- 
tion has been published elsewhere (e.g., Levi and Troadec, 1974). However, in order to pro- 
vide SOBS context for the subsequent discussion of regulatory policy in Mediterranean coun- 
tries, a few general observations about the condition of the stocks and the harvest ing sect or, 
drawn from the work of others, are provided in the following paragraphs (readers familiar 
with Mediterranean fisheries may prefer to skip this section). 

The biological productivity of the Mediterranean is relatively low. However, both pri- 
mary and secondary productivity vary considerably among different parts of the sea, reflect- 
ing the varying availability of nutrients. Most commercial stocks are concentrated above 
the continental shelf, which is generally narrow except in the northern Adriatic, the Black 
Sea and off the eastern coast of Tunisia. Small pelagic species, mainly anchovies and sar- 
dines but also significant quantities of bonitos, mackerels and sardinella, comprise the 
largest category of catch. More valuable in unit value are the demersals; these are found 
in wide variety, but red mullets, hake, sole and other flatfish and spar ids are among the 
most important species. There is also a large harvest of molluscs and crustaceans, consist- 
ing of mussels, octopus, cuttlefish, small shellfish and shrimps and prawns. The catch, 
summarised in Table 1, is generally of highly valued species, and the demersal fish, molluscs 
and crustaceans, especially, command high prices in food markets. Thus, while the total 
Mediterranean catch of 1.3 million tons in 1974 accounted for only about two percent of the 
world total, its value of some US$ 700 million represented about five percent of the world 
total. 

Although the stocks along the coasts have been exploited for centuries, there appears 
to be widespread agreement that the fish resources of the Mediterranean are not yet fully 
exploited. This generalization must be qualified, however, because the pressure of fishing 
varies widely among regions and stocks, reflecting the variations in productivity of the 
sea, the differing levels of economic development of coastal countries, the value and accessi- 
bility of the resources off their shores, and the adequacy of their resource management 
policies. 

Fishing pressure is heaviest on the demersal stocks in the northwestern part of the 
Mediterranean basin where the European countries take large catches. During the last three 
decades, exploitation of some of the most highly valued species in this region has apparently 
reached, if not surpassed, the maximum sustainable level, and some, such as sole, hate and 
Norway lobster have shown signs of overfishing. Pressure on demersal stocks is also heavy 
in the northeastern part of the Mediterranean, including the Adriatic Sea which is the most 
productive part of the Mediterranean and the Agean Sea where lower natural productivity of 
the waters leaves stocks more vulnerable to overfishing. In contrast, it is believed that 
stocks off the southern and eastern coasts are not fully exploited. Estimates of the maxi- 
mum sustainable yields of demersal species in the Mediterranean have been made by Qulland 
(l97l)t and Levi and Troadec (1974); the latter suggest that more intensive and diversified 
exploitation of certain stocks, coupled with improved management and fishing methods, could 
yield a total commercial catch of 500 000 t, a considerable increase over the recent 
level shown in Table 1. 
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Th Mediterranean oat oh \y aajor speciee group*, 1966 and 1976 



Major ipeciee croups 


1966 


1?I6 




100( 


) t; i 


Deaereals 


257.0 


294.0 


Coastal pelagics 


350.1 


709.6 


Oceanic pelagic* 


15.6 


19.8 


DiadroBou* species 

Not included above* 
TOTAL 


13.6 
242.1 


7.5 
223.7 


878.4 


1 254.6 



*Catch not identified by species in original data 

Source: F&O (l9?8d) Table 2.00. (See source for greater detail) 



Most of the inshore stocks, traditionally exploited by artisanal fisheries, show evi- 
dence of inadequate management and of adverse effects of pollution, especially off the 
coasts of the more developed countries* Information on pelagic stocks is poor, but certain 
small pelagic species, mainly sardines and anchovies, and stocks of deep-sea crustaoeans, 
appear capable of significantly larger catches (E&O, 19?8a), 



The Fisheries 

Most of the Mediterranean fisheries can be classified under one of 
distinctive types* 

1. Inshore fisheries 



relatively few 



Inshore (or coastal, or artisanal) fisheries comprise the oldest category, and are of 
considerable sociological as well as economic importance. They consist of small, usually 
motorized and sometimes open boats* Typically, they carry several types of gear ranging 
from trammel nets and lines to dredges and traps, or are capable of changing gear* Some 
techniques, suoh as beach seining, do not involve vessels. These inshore operations are 
found in all coastal countries and probably employ more fishermen than any other category, 
although the employment is often part-time* In general, they exploit valuable species and 
sell their catch in looal markets for fresh food fish along the coasts* 

2* Demersal fisheries 

Most coastal states have a semi-industrial fleet of trawlers that exploit demersal stocks, 
and this has been the fastest growing sector in Mediterranean fishing. Topically, some variant 
of the Italian trawl, a bottom trawl that catches a wide variety of demersal food species, 
is employed (an exception is the North Sea beam trawl, which has been adapted to Mediterranean 
conditions in Italy where it is called fl rapido M j up to four of these trawls can be towed by 
large vessels to catch flatfish)* 
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In many countries, a large part of the demersal oat oh IB discarded, mainly undersised 
fifth, inedible trash fish, and species unknown in local markets. Reoent trends have been 
toward larger vessels and increasing engine power (Dremifcre and Md*lec, 1977 ) 

3 Pelagic fisheries 

Pishing for pelagic species, mainly sardines and anchovies, is carried out with two 
major types of gear* 

a) Light seining 

Light seines (lamparos) are the oldest type of semi-industrial gear for pelagic species, 
and are still the most common except along the Adriatic coast of Italy (where they have been 
replaced by "volante" trawlers). This technique of purse seining at night is constrained by 
the phases of the moon, the state of the sea, and (because it requires a large orew) the 
availability of labour* It continues to be profitable where port markets exist for fresh 
sardines and anchovies as food. 

b) Pelagic trawling 

Pairs of vessels towing pelagic trawls (called "volante" in Italy and "ohalut-boeuf" in 
Prance) have rapidly been displacing light seines in recent years. The catch is usually pro- 
cessed for oil and meal. 

4. Other fisheries 

There is a considerable variety of minor types of fishing, including tuna traps along 
the coast, tuna seiners and longlining for species such as swordfish. 

The fleets of the countries bordering the northwestern and northeastern parts of the 
sea account for by far the largest proportion of fishing power in the Mediterranean and most 
of the total catch, as Table 2 indicates* These are the regions where the pressure on stocks 
is greatest, and some of these countries have taken initial steps to control expansion of 
fishing capacity. In contrast, most of the coastal states of North Africa are promoting 
expansion of their fleets as part of their economic development programmes* 

The great extensions of coastal fisheries jurisdiction that have recently been declared 
by many coastal nations have not yet occurred in the Mediterranean. Some fishing off the 
coasts of certain countries is carried out by vessels from other countries, notably by Italian 
vessels off Tunisia and Yugoslavia. However, most fleets confine their fishing to the shelves 
and slopes off their nation's coast, and few areas are fished by more than one nation's fleet. 
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Table 2 

Total oat oh in the Mediterranean and Black Seae, by 
major countries, 1966 and 1976 



Country^' 


1966 


1 ?76 




(OX 


) t) 


Italy 


307.1 


357.4 


USSR 


296.8 


347.2 


Spain 
Turkey 
Greece 


78.4 
n.a. 

52.8 


147.0 
128.^ 
54.^ 


France 


35.1 


46.4 


Algeria 


21.6 


35.1 


Yugoslavia 


27.1 


34.9 


Tunisia 


8.9 


34.5 


Morocco 


9.5 


25.9 


Other countries 
TOTAL 


41.1 


44.0 


878.4 


1 254.6 



^Listed are the ten countries reported to have caught More than 25 000 t in 1976, in 
order of size of catch. Ho other country is reported to have caught more than 8 000 t 
in that year 



ovieional estimate 



Sources flU) (l978d) Table 1.00 



POLICIES FDR BBGULATI5Q FISHIHG CAPACITY AHD EFFORT 

In order to provide context for the discussion of measures for regulating fishing capa- 
city in this report 9 a review was made of the arrangements in six of the most important 
Mediterranean fishing countries: France, Greece, Italy, Spain, Tunisia and Yugoslavia. The 
regulatory policies and institutional arrangements in each of these countries are described 
in Appendix ! While there are other countries bordering the Mediterranean that have adopted 
measures for controlling commercial fleets, this group includes those that appear to have 
taken the most ambitious steps so far in regulating fishing capacity as well as some that 
have not yet addressed the problem* This selection of countries also embraces advanced indus- 
trial nations as well as examples of those in early stages of industrialisation, a variety 
of political systems, some with and some without a state fisheries sector, and considerable 
variation in the scope for fisheries expansion. 

The review of the regulatory policies of these Mediterranean countries in Appendix I 
reveals a growing concern about methods of regulating capacity in trawl fisheries. However, 
the approaches taken vary considerably, and they are likely to vary also in their effective- 
ness in efficiently regulating the industrial development of fishing fleets. 

At the risk of oversimplification, fishing nations can be divided into two groups; those 
with fleets that already suffer from excess capacity and those whose fleets do not yet fully 
exploit the available resources. With respect to trawl fleets exploiting demersal stocks, 
at least, France, Italy and Spain are examples of the former. In contrast, Tunisia and 
Yugoslavia are currently taking steps to develop additional capacity. Greece is an inter- 
mediate case insofar as the scope for expanded catches is uncertain, and government poliqy 
is directed mainly toward fleet modernisation rather than expansion. 

Traditional Controls - (gear restrictions, area closures and restrictions on fishing time) 

All of these countries impose a variety of restrictions on fishing gear, most restrict 
trawling in certain areas, and some enforce seasonal, weekly and daily restrictions on fish- 
ing time as well. In recent years some significant progress has been made through national 
and international effort to introduce regulations to improve the composition of the catch, 
to prevent destructive fishing methods and to serve other purposes apart from regulation of 
fishing capacity. For example, nearly all Mediterranean countries have now adopted a mini- 
mum mesh size for trawl nets of 20 mm (40 mm stretched) and many specify a minimum sise for 
most fish of 12 cm. Countries in the western Mediterranean prohibit trawling within three 
nautical miles of shore (six miles in Spain, one mile in Yugoslavia) in order to protect 
young fish that seasonally migrate inshore and to prevent conflicts with artisanal gear. In 
most countries such measures are accompanied by a variety of regulations that prohibit des- 
tructive gear, restrict fishing to certain depths or to certain seasons and by other means 
protect spawning and immature fish or their environment. 

As explained in Part I of this report, such controls can serve a valuable purpose in 
protecting stocks from destructive forms of fishing, in improving productivity or the quality 
of the catch, and in preventing conflicts among gear on the fishing grounds. In Italy and 
Spain, restrictions on fishing time have also served the purpose of improving working condi- 
tions. However, restrictions on gear, fishing time and area closures do not afford efficient 
means of controlling total fishing effort because they do nothing to prevent wasteful expan- 
sion of fishing capacity. Indeed, when these methods are used for the purpose of reducing 
the pressure of fishing on stocks, they tend to accommodate excess capacity by reducing its 
productivity, by enforcing inefficient fishing techniques and underemployment of vessels 
and crews. 

Hevertheless, it is clear that the fisheries authorities in some countries, lacking 
powers to control expansion of fleet capacity, have used such measures to protect heavily 
exploited stocks from overfishing. Examples include prohibitions on pelagic trawling in 
France and Spain, restrictions on the length of nets in many countries, and fishing closures 
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at certain seasons or in certain areas that serve no specific purpose other than relieving 
fishing pressure* Clearly, the problem of excessive effort is the result of excess fishing 
capacity, and to be solved efficiently it will be necessary to find means of controlling the 
expansion of capacity. Only if capacity is controlled will it be possible to allow the most 
efficient fishing methods and technology without the risk of overfishing. 

Subsidies 

Most countries provide subsidies of one fora or another for vessel construction or 
improvements; these typically take the form of grants, preferred loans and fiscal concessions. 
Such subsidies obviously conflict with policies aimed at controlling expansion of fleet capa- 
city. Significantly, in Prance, Italy and Spain, where fishing capacity appears to have 
reached or exceeded the level required to harvest the available stocks, subsidies of this 
kind are either being phased out or restricted to vessel modernization. In Greece, the 
subsidy available for construction of new vessels may be increased if the owner undertakes 
to retire an old vessel* 

Vessel Licensing 

All of the countries examined employ some form of vessel licensing, and several use 
this device to control fleet development* In Prance and Spain, no new licences are issued, 
reflecting the governments' effort to prevent further expansion in fleet capacity* In Tunisia, 
new licences are issued only for fishing in those areas which are not already fully exploited* 
In Greece, licences are issued for new vessels only if they meet prescribed minimum standards 
of size and power* And in both Greece and Tunisia, additional licences may be issued only 
to established fishermen* Apart from certain requirements relating to safety and seaworthi- 
ness, there are no restrictions on the issuance of licences in Italy and Yugoslavia* 

In Italy, in spite of clear evidence of excess trawl capacity, there are no governmental 
controls on fleet expansion* Certain cooperative organizations of fishermen on the Adriatic 
coast have taken voluntary measures to regulate fishing effort, but because they have no legal 
power to regulate access^ their ability to control fishing power is limited. 

All the countries that have taken significant steps to control fishing capacity have 
adopted the approach referred to in Part I as "direct restrictions" on fleets* Since engine 
horsepower is a major determinant of the fishing power of trawlers, restrictions on engine 
size have often been chosen as the means of controlling the capacity of trawl fleets, notably 
in Spain, France and (in certain areas) Yugoslavia* Two distinct types of control are evi- 
dent. One involves controlling the total power of the fleet entirely through the licensing 
system; as in Spain, each vessel owner is licensed to engage a specified horsepower, so the 
aggregate horsepower of the fleet is limited* The other approach consists of general legis- 
lative restrictions on the engine power of vessels* Thus Prance combines a simple licence 
limitation of the number of trawlers with a legal requirement that none may employ an engine 
exceeding 430 hp* 

The difference between these two general approaches to regulation of fishing capacity 
is important* When the engine power of individual vessels is restricted by law, the speci- 
fied maximum horsepower is necessarily a more or less arbitrary limit to which each vessel 
owner must adhere. This gives rise to several difficulties. First, unless all vessels are 
already equipped with the maximum engine power, this limit will not prevent further expansion 
in this dimension of fishing power* Second, the specification of engine power raises techni- 
cal difficulties, and there are ways of increasing traction even with a fixed horsepower , 
which further weaken the effectiveness of such restrictions. Third, and probably most impor- 
tantly in the long run, such a limit on engine power creates strong incentives to increase 
the fishing power of vessels by other means* This is likely to lead to technological dis- 
tortions and attempts to thwart the controls, and may necessitate restrictions on additional 
dimensions of fishing power. 
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In contract, when engine power is controlled through vessel lioenoes, as in Spain 1 * 
system of licensing horsepower, the total power of the fleet is limited yet the power of 
individual vessels can vary. The lioenoe becomes a right to engage a prescribed Mount of 
horsepower, and by simply restricting the issuance of new lioenoes further expansion in the 
total engine power of the fleet oan be effectively controlled, Further, if the lioenoes are 
transferable, vessel owners oan combine them or divide them to adjust the soale and effi- 
ciency of fishing units and to accommodate technological change. This has the additional 
advantage of blunting incentives to circumvent the controls. Thus, parallelling the Spanish 
licensing of horsepower, lioenoes issued under Canada's Pacific salmon fleet rationalisation 
programme authorize each vessel to employ a specified number of tons of vessel capacity, so 
it is the fleet's total tonnage that is controlled. The market determines the value, per 
ton, of licences, and transfers have accommodated a great deal of modernization and struc- 
tural change in the fleet. 

Where no new licences are issued, new vessels oan be introduced only ty retiring licensed 
capacity. In France, the limited number of vessel lioenoes requires that a licensed vessel 
must be retired in order to introduce a new one. Under Spain's system of licensed horsepower, 
a new vessel can be introduced only if an equivalent amount of licensed horsepower is retired. 
In Greece, retirement of older vessels is encouraged under the subsidy arrangements. 

A variety of restrictions apply to the transferability of licences in the countries 
examined. In Greece, Italy, France and Spain, purchases and sales of vessels, with their 
licences, are relatively unrestricted. In Tunisia, the ownership of vessels is closely con- 
trolled through the licensing system, and purchasers must be established fishermen. In 
Yugoslavia, the ownership of private fishing units, like other private enterprises, is limited 
by the number of workers that may be employed in each. In all cases, licences are trans- 
ferable only with the vessels to which they are appurtenant. As explained further in the 
following section, the transferability of licences alone, independently of vessels, would 
provide certain advantages in flexibility for both vessel owners and the regulatory authori- 
ties. 

In all of these countries, fishing licences are issued either without charge or for 
only a modest fee. Nevertheless, in France and Spain especially, these rights have become 
very valuable in private transactions. This suggests an opportunity for such governments 
to share the value of these resource rents without adversely affecting the incomes of fisher- 
men (as distinct from the asset values of vessel owners). The terms of licences vary widely 
from one year to indefinite terms. 

Control of the Distribution of Effort 

A serious management problem throughout the Mediterranean is the imbalance between the 
distribution of fishing effort and the productivity of different stocks and grounds within 
the reach of trawl fleets. Of the six countries reviewed, only Tunisia has taken signifi- 
cant legislative action to enable the regulatory authorities to deal with this problem 
through area controls. 

Fleet Reductions 

Hone of the countries examined has a programme for reducing the capacity of its fishing 
fleet, although in some oases fishing capacity exceeds substantially the level required to 
efficiently harvest the available resources* In such cases, reduction of capacity would 
undoubtedly enhance returns of labour and capital and generally improve the economic perfor- 
mance of the fishing industry. Significantly, the European Economic Community has been con- 
sidering a programme for reducing excess capacity of its member countries. 

Two final observations about fisheries policies in the Mediterranean should be made. 
First, the need for regulation of fishing capacity and the distribution of effort is already 
urgent in some countries and will soon become so in others. The benefits to be gained from 
effective controls of this kind in terms of social and economic improvement and resource 
management are undoubtedly substantial, and the sooner initial steps are taken the easier 
they will be to introduce and the greater the gains that will be realised. 
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Second, it 10 difficult to avoid the conclusion that in certain Mediterranean and other 
fishing countries, solution* to fisheries problem lie not only in introducing new management 
policies but alec in eliminating policies that aggravate poor economic performance. Certain 
forms of subsidies on vessels or on fuel, tax concessions, social security arrangements and 
other types of intervention encourage overcapacity and overfishing f and disguise the loir real 
returns to fishing* Effective reforms in fisheries policy must therefore be concerned with 
the broad framework of economic and social policy within which fishing industries operate* 

All of the national policies examined in this study, will, in the long run, benefit from 
reforms to enable more effective means of controlling total fishing capacity, to improve the 
distribution of fishing effort, and to achieve other objectives* The remainder of this report 
deals with these problems* 
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PROBLEMS AHD PROSPECTS FOR FUTURE POLICY DEVELOPMENT 

This concluding section deals with issues that must be faced in improving arrangements 
for controlling fishing effort in the Mediterranean. It identifies a number of important 
lessons to be learned from the experience of the Mediterranean countries reviewed in Appendix I 
and summarised in the preceding section, and of other countries that have introduced rationa- 
lization measures, in order to draw conclusions about appropriate directions for policy deve- 
lopment. Early in this report it was emphasised that the most suitable arrangements will 
vary among Mediterranean countries because of their differing economic, social and political 
circumstances* Moreover, each country faces different problems of data, of resource manage- 
ment, and of administrative capability. The following discussion is therefore confined to 
general considerations that are relevant in designing policies for regulating effort in 
Mediterranean trawl fisheries. 

Prescriptions of suitable reforms in public policy inevitably invoke judgements not only 
about what is feasible but also what is politically and socially desirable for particular 
societies. Certain judgements underlie the conclusions in this section, and they should be 
explicit at the outset. First, most of the regulatory problems examined in this report arise 
only where fisheries are exploited, at least in part, by independent private entrepreneurs 
whose motivations include a desire to protect and improve their incomes. In this context, 
it is assumed here that regulations that create incentives for fishermen to behave, in their 
own self-interest, in the manner sought by regulatory authorities are preferable to regula- 
tions based only on compulsion. Further, it is presumed to be beneficial to take advantage 
of normal market processes that can promote the regulatory purpose. It is assumed also that 
a high priority should be placed on administrative simplicity in designing the kind of new 
institutional arrangements required for regulating fishing effort. Experience suggests that 
simple arrangements that build on economic incentives (rather than suppress them) will be 
more manageable and effective. In short, it is considered advantageous that the systems of 
controls be as self-regulatory as possible. 

The question of who should enjoy the economic gains from a profitably fishery - whether 
fishermen, vessel owners or the government should be the beneficiaries of resource rents - 
is largely a political issue. Therefore no position is taken on this matter here. However, 
a regulatory system that allows flexibility in the division of these benefits is assumed to 
be advantageous. Further, even if the regulatory authority seeks ultimately to capture most 
of the resource rents, it is considered desirable that some benefits accrue initially to 
fishermen in order to facilitate their acceptance of the reforms. 

Finally, it is assumed that any successful programme of fisheries rationalisation must 
be implemented gradually, and with minimal disruption of established interests. This means 
that initial measures should lend themselves to modification and elaboration as the regula- 
tory programme evolves over time. 

The following discussion implies a rough sequence of considerations and steps in deve- 
loping a rationalization policy. This progression is largely for expositional purposes, 
however, and should be modified according to the circumstances of any particular fishery. 

1. Early Action 

In nearly every case of which this author is aware, and notably in France and Spain, 
steps have been taken to control expansion of fishing capacity only after it has become exces- 
sive. This is not surprising, because the need for new innovations in regulatory arrange- 
ments is often not recognized, nor are they acceptable to those affected, until it becomes 
obvious that a serious problem exists. But when corrective measures are postponed until 
the problem becomes serious its solution is all the more difficult. Typically, by the time 
controls are introduced, not only is fishing capacity excessive but also the stocks have 
become more or less depleted, so that even greater reduction in effort is required for a 
time in order to allow stocks to rebuild. To prevent a fishery from overexpanding presents 
much less awkward administrative and political problems than reducing capacity, and avoids 
serious dislocation of employment, capital investment, and other established interests as 
well. 



CONCLUSION 1. Fisheries authorities should initiate measures to regulate 
fishing capacity without delay, and preferably well before oapaoity has 
reached a level capable of fully harvesting the available catch. 

This does not imply that the initial measures must necessarily restrict further expan- 
sion. Additional capacity may be desired in fisheries that are not fully exploited and f as 
in Tunisia, the regulatory system can be administered to accommodate growth* But it is impor- 
tant to establish the regulatory mechanism early in order to facilitate controls as the 
desired level of oapaoity is approached. 

In the future, it should be easier to take preventive measures. The general tendency 
for fleets to overexpand is becoming better understood and increasing experience with con- 
trols in various countries should allay many of the fishermen's apprehensions about them* 
Some educational effort to broaden this understanding may be helpful in gaining acceptance 
of control policies* 

2. First Steps for Fisheries with Scope for Expansion 

The appropriate first steps in implementing a programme for controlling fishing capacity 
depend upon whether the fleet has already reached a capacity capable of harvesting the avai- 
lable catch* We consider first the easier case in which action is taken early, well before 
it is necessary to limit further fleet expansion* 

licensing 



The first requirement is a simple administrative instrument to identify the fleet and 
to provide the foundation for a control programme* This implies some form of licensing* 
The form of this device is crucial* It should be simple, but it should be adapted to the 
character of the particular fishery, adaptable to unforeseen changes, and amenable to ela- 
boration as the need to exercise control over fleet development emerges* 

A decision must first be made about what is to be licensed* Various alternatives and 
combinations are possible, but a basic issue is whether to license fishermen, vessels, or 
units of gear. As explained in earlier parts of this report, there has been some experience 
with each of these; all present certain problems, and the best choice will be influenced by 
the circumstances of individual fisheries* 

In the case of Mediterranean trawl fisheries, it seems likely that the licensing of 
vessels will be most suitable* It is the number and size of vessels that mainly govern the 
capacity of fleets; it is the employment of physical capacity (rather than of men; that is 
the main target of control; and vessels afford much more tangible and readily identifiable 
(and enforceable) subjects for licensing than do men* Licensing vessels rather than units 
of gear puts fewer constraints on technology, avoids certain complications about multiple- 
gear vessels, and is simpler to administer* 

CONCLUSION 2a* As an initial step in implementing a control policy, a 
simple, adaptable form of licensing should be introduced to provide an 
administrative mechanism to identify the fleet and to monitor its deve- 
lopment* Licensing of vessels will, in many cases, be most appropriate 
and practicable* 

In many Mediterranean countries and elsewhere, a form of vessel licensing is well esta- 
blished for purposes of registration* These licences can be adapted for the purposes dis- 
cussed here (as they have been in certain countries)* In other cases, the introduction of 
licences or the power to restrict their issuance may require legislative amendment* 
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vessel's fishir 

Well before the fleet reaches a size capable of fully exploiting the available stocks, 
and in anticipation of the need to control further expansion, lioenoes should be modified to 
authorise the use of some basic dimension of the vessel 's fishing power, such as its tonnage 
or engine potter. Experience indicates that, if only the number of vessels is restricted, 
this will not be sufficient to prevent additional expansion of capacity because the fishing 
power of individual vessels will increase* When restrictive measures become necessary, vessel 
lioenoes will therefore provide a much stronger means of control if they specify some basic 
and readily measurable dimension of vessel fishing power, as in the case of Spain's licensing 
of vessel horsepower 

CONCLUSION 2b* Before it becomes desirable to restrict further fleet 
expansion, the licensing system should be modified to authorize some 
basic dimension of the licensed vessel's capacity, such as its engine 
power or tonnage* 

If other suggestions made below are incorporated into the regulatory arrangement, this 
dimension of fishing power, which provides a superior (though imperfect) index of fleet capa- 
city f will then become the subject of control. 

Elimination of subsidies 

Many countries, in an effort to stimulate development of their fisheries, have adopted 
various forms of subsidy arrangements for vessel construction* As the fleet approaches its 
needed capacity it is obvious that such stimuli will no longer serve the purpose of increas- 
ing production, and they will aggravate the problem of control* They should therefore be 
eliminated* 

CONCLUSION 2c* Before the fleet's desired capacity is reached, subsidies 
for vessel construction should be abolished, 

Declaration of licence freeze 

As the fleet approaches the capacity needed to fully harvest available resources, the 
licensing system described above can be used to temporarily stall further expansion* This 
implies a freeze on licences* A clear governmental pronouncement of this action will be 
called for to prevent mieunder standing and frustrated investment in new vessels. Experience 
suggests that special provisions will have to be made for vessels already under construction 
and for other special cases* 

CONCLUSION 2d, As the fleet's capacity reaches the appropriate level, 
the authorities should announce their intention to issue no additional 
licences, except for vessels already under construction and other special 
cases. 

3. First Steps in Overexpanded Fisheries 

Where the fleet has already reached or exceeded its desired capacity before any method 
of control is introduced, the initial steps raise more difficult problems* 

Short notice 

In many oases, the introduction of control measures has been preceded by events that 
encouraged fishermen to protect their interests by expanding fishing capacity before they 
were restricted from doing so* As we have seen, the number and size of vessels in the Spanish 
trawl fleet increased substantially in anticipation of the controls introduced in 1975* 
Similar behaviour was observed when restrictions were being introduced in Alaska, in Canada's 
Pacific salmon fishery, and in other oases* This is a rational response to imminent controls, 
and must be expected* But it clearly aggravates the problem to be solved and raises serious 
problems of equity. 
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CONCLUSION 3a* In already overexpanded fisheries, initial control measures 
should be introduced with as little advance notioe as possible, in order to 
minimise pre-emptive expansion of fishing power* 

This conclusion should not be interpreted to advocate hasty action; the design of appro- 
priate control devices obviously needs careful study* But to the extent that political cir- 
cumstances permit 9 it will be advantageous to minimize advance notioe of the particular form 
of regulation to be introduced* 

Licensing established units 

The essential task is to introduce a system of vessel licences, if none is already in 
place, and for reasons already discussed these licences should authorize a basic dimension 
of vessel capacity, such as engine power or tonnage* A crucial issue that must be resolved 
at the outset is the manner in which licences are to be allocated and who will be eligible 
to receive them* In all oases of which this author is aware, licences have been granted, at 
little or no charge, to all fishermen or vessels (whichever was the basis for licensing) that 
were already active in the fishery* In some oases, evidence of a minimum level of landings 
in past years has been required, but this qualification was always low* Licensing all esta- 
blished units avoids dislocation of labour or invested capital at the outset and, apart from 
its purely economic implications, must usually be considered necessary in order to gain accep- 
tance of any controls* 

However, it will be necessary to define and identify the established fishing units in 
the fishery* In some oases eligibility has been limited to vessels that have been active in 
the fishery during a prior qualifying period of two or three years, and sometimes evidence 
of a minimum level of landings has been required; but these criteria can be applied only if 
certain data are available and reliable* Past experience suggests that difficulties are 
likely to arise in defining established fishing units, especially where information is meagre 
and where fishermen have incentives and opportunities to establish their eligibility before 
restrictions are imposed* The rules for eligibility must therefore be clear and firmly 
applied* 

CONCLUSION 3b* In most oases, it will be necessary to grant licences to all 
fishing units established in the fishery* The criteria for establishing 
eligibility should be clearly specified and rigorously enforced* 

Appeal procedures 

Discretionary judgements will typically be necessary to establish eligibility in special 
oases, such as vessels currently under construction or vessels whose fishing activity during 
the qualifying period was involuntarily interrupted. Experience has shown that unless olear 
provisions are made for appeal^ considerable difficulties can arise in dealing with such 
cases equitably and consistently. Moreover, the principles to be applied in judging such 
cases should be specified clearly, in order to avoid uncertainty and unwarranted appeals* 

CONCLUSION 3c* A systematic appeal procedure should be provided to adjudi- 
cate eligibility for licences in special oases, and precautions should be 
taken against illegitimate pressures to issue additional licences* 

4 Terms and Conditions of Licences 

It has already been suggested that the most effective and practicable mechanism for 
initial control of fleet capacity is a system of vessel licences, and that these licences 
should convey the right to engage some basic dimension of the licensed vessels 1 fishing power, 
such as tonnage or engine power* It should be emphasized that only one such dimension of 
the fishing power of vessels should be specified in licences* This limits the scope for 
restricting capacity growth, but for reasons examined earlier, restrictive licensing of inputs 
should not be relied upon as the only means of controlling effort as the rationalization 



- 51 - 

program evolves (see below). If as in Tunisia, several dimensions of vessels art simul- 
taneously specified - such as length, tonnage, horsepower etc. - the lioenoes effectively 
specif particular vessels. This leaves little or no scope for transferability of lioenoes 
(see below) and restricts opportunities for technological improvements. 

Transferabilit.y 

A crucial issue is the trans ferability of licences. In Canada and the United States, 
particularly, this has been an issue of much confused debate, and in some oases transfers 
of licences have been restricted. One argument for prohibiting sales of licences is that 
the established fishermen who receive initial licences might otherwise succumb to cash offers 
for their fishing rights to their subsequent regret* Thus the Alaskan limited entry programme 
incorporates stringent restrictions on transfers of fishing rights held by native Indians in 
order to prevent them from losing their traditional fishing opportunities and creating social 
problems. This concern to protect licensees from their own decisions is not likely to be 
compelling, however, in the relatively sophisticated entrepreneurial environment of 
Mediterranean trawl fisheries. Another oonoern is to prevent monopolization of lioenoes (or 
as in South Africa, their monopolization by processing companies ). However, if necessary, 
this can readily be prevented by other means, suoh as a simple limitation on the number of 
lioenoes that may be held by any party. A third argument is based on the conviction that 
private parties should not be permitted to appropriate, through the sale of a licence, the 
value of a ri^it to exploit public resources. This argument, which has undoubtedly been 
influential, involves some confusion, because the question of trans ferability and the ques- 
tion of who is to enjoy the benefits of effective control are not necessarily linked. The 
distribution of any financial gains from rationalised fishing between the licensees and the 
government will depend upon the charges made for fishing rights. 

There are, on the other hand, substantial advantages in transferable licences. Purchases 
and sales will soon establish a market value for the right to employ the licensed dimension 
of fishing capacity. This will afford vessel owners the opportunity to replace, improve and 
adjust the scale of their fishing units within the aggregate limits of fleet capacity pro- 
vided under the licensing system. It has already been pointed out that the opportunity to 
purchase and sell the right to engage the restricted dimension of fishing capacity will pro- 
vide vessel owners with a degree of flexibility that will blunt incentives to distort the 
structure of their vessels and to circumvent the control system. Moreover, the assets of 
vessel owners, in both their fishing rights and invested capital, will be secure insofar as 
their value will not be lost if they retire or die. Finally, an active market in lioenoes 
provides a convenient mechanism for the regulatory authority to increase or reduce capacity 
through sales or purchases, without causing involuntary dislocation. 

CONCLUSION 4a. Lioenoes should be transferable and divisable, to enable 
flexible improvement and replacement of fishing units within the total 
limitations of the fleet and to provide a mechanism for adjusting fleet 
capacity through market processes. 

The lioenoes provided for trawl vessels in certain Mediterranean countries are trans- 
ferable with the vessel and their market value is well established. Provisions are made for 
replacing licensed vessels, but if the lioenoes were transferable independently of vessels, 
a separate market for licences and vessels would almost certainly facilitate efficient fleet 
development. This arrangement is consistent with the policy relating to vessel replacement 
suggested above. 

In some countries there may be special reasons for retaining some governmental control 
over licence transfers, suoh as apprehensions about the possibility of foreigners acquiring 
control of the fleet, fears about excessive industrial concentration, or other social and 
economic concerns. In such oases, transfers can be conditional on ministerial or official 
approval. But governments should be cautious in applying such conditions, because they 
create uncertainty and interfere with orderly market processes. This suggests that at 
least any requirement for approval should be accompanied by clear specification of the cri- 
teria to be used in withholding permission to transfer licences. 



Term 

Another natter that must be decided is that of the terms of duration of licences. The 
alternatives range from short, fixed terms (as in Tunisia) to essentially perpetual terms 
(as in Prance and Spain) and there is an infinite variety of intermediate possibilities* 
Superficially, shorter terms appear to offer more administrative flexibility, but this advan- 
tage may be more apparent than real. If lioenoes carry only annual terms, for example, and 
renewal is not guaranteed, vessel owners will faoe a great deal of uncertainty in financing 
and planning their fishing enterprises. Henoe such short-term rights tend to become more or 
less automatically renewable, and do not differ substantially from perpetual licences* 
Longer terms involve lower administrative cost, and under suitable arrangements (discussed 
below) can provide the needed flexibility of control over time. 

Long terms afford greater security to vessel owners and thereby promote efficient invest- 
ment planning* This purpose does not require licences of infinite duration, but it does call 
for terms long enough to cover the period of financial depreciation of the capital assets 
involved, which is likely to be a decade or so for trawl vessels. 

If the fishery is in a relatively stable condition and future policy development is 
fairly clear, indefinite terms would be suitable and easiest to administer. But especially 
where future policy is uncertain, it may be advantageous to limit the terms of initial licen- 
ces to, say, ten or fifteen years. This will provide an opportunity for a fundamental revi- 
sion of the terms and conditions of fishing rights in the light of developments during that 
initial period. This does not necessarily mean that the full term of initial rights must 
expire before replacement rights are designed and made available* 

CONCLUSION 4b. The term of initial rights should be long enough, or should 
be renewable with sufficient certainty, to provide adequate security to 
vessel owners for efficient investment and financial planning of their fish- 
ing enterprises. In many oases, however, a finite term will facilitate 
future changes in the structure of fishing rights. 

Charges 

There are strong reasons for incorporating some form of charge for licences at an early 
stage, even if it is only a modest levy. First, experience shows that, especially where 
entry to a fishery is restricted, the established fishermen develop attitudes of proprietor- 
ship over the resources. This is often beneficial in fostering interest and cooperation in 
fisheries management, but at the same time it may increase resistance to governmental inter- 
vention, A charge for fishing rights can serve a useful psychological function in asserting 
the public interest in the natural resources* Second, a periodic levy may serve an admini- 
strative purpose in providing the means for obtaining current information about the fleet 
and the holders of licences. Third, as a rationalization programme develops and becomes more 
binding in a profitable fishery, there will be increasing economic justification to capture 
at least some of the resource rents in order to reduce incentives to expand capacity through 
technological changes within the licensing constraints, as explained in Part I. It will 
almost certainly be easier to do so if the principle of payment for fishing rights is esta- 
blished at an early stage. Finally, the revenue is likely to be attractive in itself. Some 
or all of the funds might be used to advance the rationalization programme by providing 
support for administratration and information, for assistance to private organizations, or 
for funding "buy and retire" activities (see below). This would undoubtedly reduce resis- 
tance to a public charge, but it may be imprudent to commit all such future revenues to 
these specific purposes. 

The revenue device can take a variety of forms, but under initial licensing arrangements 
it will usually have to be administratively simple. A royalty on the catch has many advan- 
tages, but it may be administratively too difficult to introduce early in a control programme, 
except perhaps where there already exists a well established "fish ticket" system that can 
provide the authorities with reliable information on all purchases and sales of landed fish* 
In most oases, however, at least a routine annual fee is manageable. This might take the 
form of a simple annual licence renewal fee if lioenoes are annually renewable, or annual 
dues required to maintain licences in good standing if their term is longer. 



-53- 



CONCUJSION 4c, Some sort of charge for the privileges conveyed under 
lioenoes should be provided for at the outset or at an early stage of 
a rationalization programme. Initially, the amount of the levy might 
be only nominal, but it should preferably be recurrent. The charge is 
likely to be more acceptable if at least some of the revenues are ini- 
tially ear-marked for the purposes of advancing the rationalization 
programme. 

Legal foundation and comprehensiveness 

If it is to be effective, a control mechanism obviously must have a firm legal founda- 
tion. If the controls depend on voluntary cooperation (like those introduced by certain 
Italian cooperatives \ any success in improving the returns to fishing will attract additional 
entry into those fisheries. Without legal support, it will be difficult or impossible to 
prevent such additional capacity from frustrating the control programme. 

The licensing programme should preferably encompass all the fisheries within a jurisdic- 
tion that can be exploited with the kind of vessels licensed, otherwise the limitation or 
reduction of capacity in one is likely to aggravate problems in another. Thus, for example, 
when entry to Canada 'a Pacific salmon fleet was restricted, capacity increased in the already 
over capital ized halibut fleet, a problem Alaska subsequently attempted to avoid by introduc- 
ing a comprehensive programme in all fisheries. 

CONCLUSION 4d. Initial licensing should be compulsory under law for all 
vessels engaged in the relevant fisheries, and it should include all the 
fisheries within the particular jurisdiction that can employ the type of 
vessels licensed* 

5 Vessel Replacement Arrangements 

As soon as licences are restricted, it will be necessary to specify a policy concerning 
the replacement of licensed vessels that become obsolete. One alternative is to prohibit 
replacements; this has a superficial appeal in oases where substantial reduction in fleet 
capacity is desired. But such a restriction raises serious problems* First, it is likely 
to be considered inequitable insofar as the value of a licence would depend on the age of 
each vessel. Second, it would threaten dislocation of employment and complete loss of assets 
if a vessel were retired, and therefore encourage owners to maintain old vessels long after 
they should be replaced in the interests of safety, efficiency and economy. And third, it 
may not be very effective in reducing fleet capacity because the life of a vessel can be 
prolonged almost indefinitely. 

The alternative of allowing owners to obtain lioenoes for new vessels on the condition 
that they retire an equivalent amount of licensed capacity, as is the case in France and 
Spain, is therefore likely to be more suitable in terms of equity, stability and efficiency. 
This arrangement is consistent with the principle of transferability of lioenoes suggested 
above. Such a replacement policy will prevent expansion in licensed capacity, and any 
desired reduction in capacity can be accomplished by less problematical and more orderly 
methods (discussed below), A possible compromise that might warrant consideration for over- 
crowded fisheries is a requirement that double (or some other multiple of) the new capacity 
to be introduced must be retired. 

Some regulatory agencies have found themselves under heavy pressure to issue nw licences 
to vessel owners after they have constructed a new vessel. These pressures will be conside- 
rably easier to resist if licences can be purchased with or without vessels in the private 
Market, as suggested below, Nevertheless, in most oases it will be desirable to impost a 
requirement that before a vessel is constructed a licence adequate to cover its restricted 
dimension of capacity must be acquired, or licensed vesBel(s) with equivalent licensed capa- 
city must be irrevocably committed for retirement. 
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CONCLUSION 5* Consistent with the transferability of licences, licensing 
of new vessels should be permitted on the condition that the owners simul- 
taneously retire an equal amount of licensed capacity. To avoid subsequent 
diffioultie8 y it may be desirable to require that a newly built vessel can 
be introduced into a restricted fishery only if the required licence is 
provided for before the vessel is constructed* 



Once a restrictive licensing system is in place, its effect on the pattern of fleet 
development and the evolution of the fleet's fishing power should be watched continuously in 
order to assess the efficacy of the controls and the need for supplementary measures* This 
implies some form of systematic monitoring* It will be particularly important to identify 
the form and degree of technological distortions that result from the restrictions on cer- 
tain dimensions of fishing power, and their consequences for the fleet's aggregate capacity 
and cost of inputs* 

CONCLUSION 6* A programme of continuous monitoring should be initiated 
as soon as restrictive licensing is introduced, in order to assess the 
impact of the controls on the fleet's capacity and technology, and to 
assess the need for supplementary measures* 

7. Control of the Distribution of Effort 

Even before the capacity of a fleet has expanded sufficiently to fully utilize all the 
available stocks, the more accessible or vulnerable stocks and areas will usually begin to 
suffer from excessive fishing pressure* The failure of unregulated fleets to efficiently 
distribute their effort with respect to the potential yields of different stocks and fishing 
grounds within their reach is well known f and the absence of means to correct this has emerged 
as a serious management problem in certain Mediterranean trawl fisheries* 

As soon as possible, regulatory authorities should therefore initiate controls over the 
distribution of effort* This typically presents difficulties of enforcement, and should 
therefore be as simple as possible to begin with. As is being done in Tunisia, broad, well 
defined management zones should be demarcated with reference to the occurrence of separate 
stocks and the pattern of fishing pressure* 

There are several possibilities for effecting control over the distribution of fishing 
pressure among zones* The traditional procedure of closing certain areas periodically in 
order to force the fleet into others creates great economic inefficiency, as explained in 
Part I* A system of royalties, with sufficiently higher rates on the catch from zones under 
greater pressure, could provide incentives to allocate effort appropriately among zones if 
it could be effectively implemented; but this would require extremely close surveillance, 
complicated administration and rigorous enforcement. In most oases a more practicable 
approach would be to modify the licensing system to provide supplementary licences to fish 
in each zone, as in Western Australia's rock lobster fishery (Meany, 1979)* These supple- 
mentary licences can be allocated, restricted in number, and transferable in the same ways 
as (but separately from) basic licences. Clear identification of vessels carrying these 
rights, through a device such as a numbered plate displayed on the exterior of vessels, 
would facilitate enforcement* 

CONCLUSION 7* Measures should be taken to enable regulation of the distri- 
bution of fishing effort among stocks and regions* This requires identifi- 
cation of suitable management zones and selection of some control mechanism* 
Regulation by means of supplementary licences for each zone may be most pro- 
fitable and effective. 
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8. "Buy and Retire" Arrangements 

Where fleets are overexpanded when licences are introduced, or later become overexpanded, 
so that rationalization requires reduction f capacity can be withdrawn by governmental purchase 
of licences or licensed vessels that are offered for sale, and retiring them. Experience 
with "buy and retire" arrangements has shown that this can be an effective way of eliminating 
licensed capacity from the fleet without causing involuntary dislocation of fishermen or their 
invested capital . Fleet reduction can be accomplished very quickly by this means if purchas- 
ing is pursued vigorously enough. But if the regulatory authorities become the dominant 
buyer in the market for licences, they will find themselves setting the price, the price will 
be higher than otherwise, and the programme will be correspondingly more costly. This may 
not be considered serious, and in any event must be weighed against the benefits of faster 
fleet reduction. 

Where vessels are purchased with licences, and the licences are eliminated there remains 
the problem of disposing of the vessels. This illustrates another advantage in allowing free 
markets for licences and vessels separately. Then, if licences alon* are purchased, the pro- 
blem of disposing of vessels does not arise. Even if vessels are purchased with their licen- 
ces and the licences withdrawn, the vessels alone will retain a market value because buyers 
will be able to purchase licences also. In some Mediterranean countries the market for trawl 
vessels and the potential market for licences are so small that a governmental intervener 
would inevitably influence prices. But for trawl vessels, at least international markets 
appear to be very competitive. 

There has been some experience in Canada with financing "buy and retire" schemes by 
allocating revenues from licence fees to a fund for this purpose. This has some administra- 
tive advantages, but more importantly it effectively channels the revenues from levies on 
vessel owners back to vessel owners, reducing the resistance to such levies. 

Even where fishing power is not already excessive, it may become so with technological 
advances and other changes. Moreover, in oases where restrictions have been imposed on gear 
or on areas and times of permitted fishing for the purpose of controlling fishing pressure, 
these restrictions can be relaxed if fishing capacity is withdrawn under a "buy and retire" 
arrangement . 

CONCLUSION 8. Where fleet capacity is excessive, regulatory authorities 
should implement a "buy and retire" programme, intervening as a purchaser 
in the market for licences to withdraw licensed capacity without causing 
involuntary dislocation. There may be administrative and political advan- 
tages in funding this programme through earmarked revenues from licence 
fees. 

9. Long-term Policies 

All the above conclusions relate to the early steps in establishing basic licensing 
systems that will provide a preliminary mechanism for administrative control. This is f for 
most Mediterranean countries, the immediate problem. But for the reasons discussed at length 
in Part I, control over only one dimension of the fleet's fishing capacity will probably be 
insufficient in the long run to prevent further redundant expansion in the total capacity 
of the fleet. 

Once licences are restricted, they will begin to take on a market value. At this stage 
the incentives will emerge to alter the composition of fishing units to increase their fish- 
ing power within the constraints of the licensing system as discussed in Part I. The strength 
of these incentives will depend upon the profitability of the fishery. As they increase, 
threatening to expand capacity and to distort technology, the maintenance of an efficient 
fleet will require additional control measures. The suggestions on the preceding pages are 
designed to establish a licensing arrangement that lends itself to elaboration as it becomes 
necessary to cope with these pressures. The remainder of this section deals with more 
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sophistioated control arrangements. The conclusions are more tentative, because the best 
structure of a more rigorous policy for regulating fishing capacity will depend heavily on 
the politioal y legal, economic and administrative circumstances of particular countries and 
their fisheries. 

There are two main alternatives, as discussed in Part I; regulation by royalties on 
landings and allocation of catch quotas to individual fishing units. Or, these measures can 
be combined. But both are likely to meet resistance because they involve a break with the 
traditional rights of fishermen to whatever he can catch, and both raise additional problems 
of administration and enforcement. 

Royalties on the catch 

The use of royalties to eliminate incentives to expand fishing power is theoretically 
attractive, but this approach suffers two serious practical disadvantages as a primary method 
of controlling fleet capacity. One is that the rates must capture all income in the fishery 
in excess of the minimum required to cover the costs of efficient operations; any unappro- 
priated surplus will encourage expansion of fishing capacity. This would require extremely 
flexible and delicate adjustments to the royalty rates, which would have to vary among areas 
and over time as costs and prices change; such a demanding task cannot reasonably be expected 
of most regulatory agencies. The other limitation is that, to the extent that royalties are 
used to capture emerging resource rents, they preclude improvement in the incomes of fisher- 
men and hence may conflict with an important objective of the rationalization programme. 

These considerations suggest that royalties, alone, are not likely to offer a practical 
means of completely preventing expansion of capacity or other inefficiencies in a profitable 
fishery , But it must be emphasized that even a crude system of landings royalties would 
serve the valuable purpose of dampening financial incentives to increase fishing power. Such 
charges can therefore be a valuable adjunct to a rationalization programme, 

CONCLUSION 9a. As a fishery becomes profitable, consideration should be 
given to the possibility of introducing royalties on the catch, to dampen 
vessel owners' incentives to expand capacity by altering technology. To 
the extent that it is administratively feasible, the royalty rates should 
vary among zones and over time according to variations in the potential net 
value of the catch. 

Quantitative rights 

As explained in Part I, a permanent regulatory system based on quantitative rights, or 
vessel quotas, issued to individual fishing enterprises has many advantages. Its strongest 
attraction is that it eliminates the incentives that are the fundamental cause of wasteful 
expansion of fishing capacity, distortions of fishing technology, and inefficient deployment 
of effort. It also permits any desired portion of the economic benefits of rationalization 
to accrue to fishermen without affecting efficiency. Another significant advantage is that 
such a control system, if suitably designed, can be easy to administer. However, this 
approach implies the most unfamiliar and fundamental change in the nature of fishing rights, 
and so it may be difficult to adopt. It also raises certain problems of enforcement. But 
there are ways of alleviating these difficulties (discussed below) and they should be weighed 
against the very strong advantages of this technique as a long-term policy for efficient 
fishery regulation. 

It is worthwhile to consider how such a system might be adopted, assuming that restric- 
tive licensing of the kind described above is already in place. The crucial step is to con- 
vert the licences, or the supplementary licences to fish in particular zones, to licences 
that convey the rigit to take specified amounts (e.g., tons) of fish. If licences are for 
a *~ edt6rm . thiB would ta done most conveniently when their term expires. Vessel licences 
might simply be replaced, and the annual catch authorized under each might be based on the 
vessel s catch during the preceding two or three years (this implies a reporting system 

? 2! 6 , ^ f iB made)0 Again ' th6Be pi * tB to tak * Wific quantities of fish could 
be divisible and transferable. 
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Holders of these quantitative rights oan be expected to harvest their authorised oatoh 
at the least possible costs in order to naximise their profits, and so incentives to waste- 
fully expand fishing power would no longer exist. Thus it would no longer be necessary to 
maintain the input limitation (on tonnage, or engine power or whatever had been limited under 
the earlier licences) and because such restrictions tend to impede technological efficiency 
they should be eliminated from the new licensing system. 

A market oan be expected to develop for these rights, and vessel owners oan be expected 
to purchase and sell as they modernize and adjust their operations in search of efficient 
scale and technology. The regulatory authority oan intervene in this market if it is neces- 
sary to increase or decrease the total allowable oatoh. 

CONCLUSION 9b. To establish a permanent policy framework for maintaining 
an efficient industrial organisation, regulatory authorities should care- 
fully examine the feasibility of converting vessel licences to quantitative 
rights. 

In the present circumstances of most Mediterranean countries a serious obstacle to the 
introduction of such a management system would be the inadequacy of data on vessel landings. 
Indeed, not all fish pass through organized port markets. Clearly, a quantitative rights 
system requires a systematic and routine statistical recording of all landings, as oan be 
found in oertain North American and northern European fisheries. However, reliable oatch 
statistics are needed for other management purposes ae well, and can be collected with less 
difficulty for trawl fleets than for most other vessel types. 

The collection of reliable data on landings oan be facilitated by means of the modified 
scheme for allocating rights described in Part I. Under this arrangement, licensed rights 
would amount to less than the total allowable catch in normal years, the remainder to be 
allocated seasonally. These supplementary rights would vary in quantity, to bring the autho- 
rized catch up to the allowable catch determined for the current year. They could be sold 
at their market price, as information on stock conditions becomes available during the sea- 
son. Moreover, some of these supplementary rights might be allocated to licensees without 
charge or at a preferred price. If each vessel owner's eligibility for these extra rights 
were determined as some percentage of his reported supplementary oatoh in the previous year, 
he would have a strong incentive to fully report his catch. This modification would also 
increase management flexibility, aid enforcement and generate revenue. 

It should be apparent that quantitative rights not only discourage development of excess 
fleet capacity and inefficient technology, but also provide a direct and precise means of 
regulating the catch. The inherent incentives they create for operational efficiency means 
that there would be much less need, under such a system, to rely on taxes or royalties, or 
on "buy and retire' 1 programmes, to reduce or contain the growth of fleet capacity. Regula- 
tion of yields is accomplished more directly under this system than any other, because the 
rights outstanding can be adjusted to the desired total allowable oatch. Moreover, these 
arrangements afford a direct mechanism for managing the distribution of effort; under the 
area regulation framework suggested earlier (CONCLUSION 7), quantitative rights amounting to 
the total allowable oatch could be issued for each area. Further complications such as mixed 
species or the need for seasonal controls, mentioned in Part I, may call for special modifi- 
cations in particular cases. Finally, as explained earlier, such a system oan incorporate 
annual fees for rights or royalties on landings to whatever degree it is considered desirable 
to capture the economic gains from rationalization. 

10. Role of Fishermen's Organizations 

One of the striking characteristics of certain Mediterranean fisheries is the well esta- 
blished organizations of fishermen; the Spanish Cofridfas, the French Prud'homies, and some 
Italian cooperatives are notable examples. These associations have demonstrated their ability 
to play a useful role in organizing the affairs of fisheries, and it seems obvious that a 
regulatory policy would benefit from utilizing and developing these capabilities. 
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Especially whan governments seek to change policies, such organizations can serve a 
valuable purpose as channels of communication with those most directly affected. In addition 
to communicating information, these channels promote reciprocal understanding of the problems 
of the regulatory authorities on the one hand and the regulated parties on the other, and 
thereby serve an educational function as well. 

Some of these local organizations have shown their ability not only to manage their inter- 
nal affairs but also to assist with information and advice. They have taken the initiative 
in seeking solutions to regulatory problems in some cases, and in Spain and Prance, for 
example, they have played an important role in enforcement. 

Local organizations of fishermen can thus make a valuable contribution to a rationaliza- 
tion programme. Especially with the increasing need for control of the distribution of effort, 
their identification with particular ports and fishing grounds suggests a potentially useful 
mechanism for the management of yields by area. This is not the place to analyse the organi- 
zation of fisheries administrations, but it is clear that some now lack a regional structure 
sufficient to deal with the special problems of particular fishing areas. However, where 
such regional offices exist, local and regional organizations of fishermen can complement 
and assist them with regional management. 

There is much that governments can do to promote fishermen's organizations. As noted 
in Annex I, some Mediterranean countries have given them legal status, and in some cases 
membership is compulsory. They have substantial legislative and judicial authority in some 
cases. And, of course, governments can provide financial assistance in a variety of ways. 
The appropriate methods of encouraging these organizations will vary widely among countries. 

CONCLUSION 10. Governments should encourage development of strong, 
regional and local organizations of fishermen and vessel owners, and 
carefully explore opportunities for utilizing their talents and capa- 
bilities in managing regulatory programmes. 

Some of the more sophisticated regulatory arrangements discussed above would gain con- 
siderably from the active participation of local fishermen's groups in the administration. 
A royalty system, for example, would benefit a great deal from the cooperation and data that 
local organizations can provide, and their contribution to the management of such a scheme 
would probably be strengthened if they shared the revenue. A system of quantitative rights, 
or vessel quotas, similarly offers scope for administration by local organizations. As in 
the case of the Bay of Pundy herring fishery in Canada, the local organization can usefully 
take much of the responsibility for administering catch quotas among participating fishermen 
and organizing their fishing activity, leaving the public authorities to concentrate on 
resource management and determination of the total allowable catch. In some cases it may 
become feasible simply to allocate the total allowable catch for particular areas to locally 
based organizations with authority to distribute the catch among their members. In any event, 
as regulatory programmes develop, the potential role of local organizations will be substan- 
tial, and their ability to participate constructively can be strengthened by governmental 
encouragement and support at an early stage* 
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REOTUTIOT OF FISHWQ CAPAC1TT AHD EFTORT IK CIBTAII MKDlTERRAirEAN COOfTRIES 

This Annex provides a review of the policies for regulating fishing effort and fleet 
development in six Mediterranean countries - France, Qreeoe 9 Italy, Spain, Tunisia and 
Yugoslavia. These are among the most important Mediterranean fiBhing nations, and provide 
examples of a wide variety of political and industrial organisation and of fishery conditions. 
Moreover, they include the nations that appear to have taken the most significant steps to 
control expansion of trawl fishing capacity. 

The purpose of this review is to document the regulatory arrangements in each of these 
countries and to comment on their experience, in order to provide background and context for 
the general discussion of approaches to regulation in earlier parts of this report. 

FRANCE 

France's Mediterranean fisheries are very diverse, reflecting the wide variety of resour- 
ces exploited in the northwestern part of the basin. The composition of the commercial fishery 
fleet is summarised in Table A. 

Table A 
Structure of France's Mediterranean fishing fleet 



Vessel type 


Number 


Tonnage 
(CRT) 


Total engine 
power (hp) 


Bottom trawlers 


215 


5 885 


46 737 


Tuna seiners 


45 


1 150 


8 506 


Lobster boats 


3 


64 


480 


Multipurpose vessels 


349 


2 804 


23 099 


Small vessels 
(less than 10 GRT) 


2 594 


6 174 


50 382 



Sour oe t Statistiques dee pftches roar i times, Direction des piches mar i times 



For the last deoade semi-pelagic trawling has been prohibited on the Mediterranean ooast 
of franoe, and hence no such vessels appear in Table Aj however, a few pelagic trawlers have 
recently been authorized. Of particular interest here is the bottom trawl fleet of 215 ves- 
sels. About 80 percent of the trawling off the Mediterranean coast of France takes place 
in the relatively shallow waters of the Gulf of Lions. Evidence suggests that there is little 
scope for increasing the catch in this region. 



Ldministratii 



id Consultative Arrangement i 



The chief administrative officer for France's commercial fisheries is the Director of 
Fisheries, who reports to the Minister of Transport through the Merchant Marine Branch of 
the Ministry of Transport. The Director is responsible for the Office of Maritime Affairs 
which has four regional divisions (Directions), one being the Mediterranean with headquarters 
in Marseilles. The Mediterranean region is in turn divided for administrative purposes into 
eight sub-regions (Quartiers des affaires maritimes), each with five to ten offices (Stations 
maritimea). 
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Parallelling this administrative structure is an elaborate structure for consultation 
with representative groups involved in the fishing industry. The large Central Committee 
for Marine Fisheries (Comit* central des ptohes maritimes), based in Paris, is consulted on 
all major poliqy decisions affecting France's fisheries. Its some 80 members are formally 
appointed by the Minister, but are nominated ty the syndicates representing fishermen, vessel 
owners, cooperatives and other groups. The full committee meets only about once per year, 
but its executive committee meets monthly. Supplementing the Central Committee is a number 
of Interprofessional Committees (Comitls interprofessional s) which consider problems relat- 
ing to particular fisheries such as demersal fish, or sardines and anchovies, and these have 
sub-committees in each of the relevant regions. Although the public administration assists 
these interprofessional committees and poses problems for their consideration, they have the 
power to fix their own agendas and to initiate issues for deliberation. 

In addition to the Central Committee structure, and with roughly corresponding member- 
ship, there is a Regional Fisheries Committee (Comitl regional des pSches) for the 
Mediterranean and for each of the other three administrative regions. Reporting to these in 
turn are Local Committees (Comit^s locaux), one in each Quartier, with wide powers to con- 
sider local fishing problems. The important Local Committees refer their conclusions to the 
Regional and Central Committees only when they relate to matters beyond local concerns; on 
strictly local problems such as the length of the fishing week, their decisions become rules 
unless the administration disallows them. Not surprisingly in view of the varied interests 
represented in these committees, they often fail to reach a consensus; even then, they are 
regarded by the administration as valuable forums for consultation and discussion. 

Membership in the Local Committees is compulsory for vessel owners. The committees levy 
fees on their members in order to finance their operations and to cover assessments passed 
on to them through the Regional Committees from the Central Committee to pay for such things 
as marketing campaigns and fishermen's welfare programmes. 

The governmental agency responsible for intervening in markets, FIOM, is also represented 
on the Central Committee for Marine Fisheries. Among other things, this agency distributes 
subventions from the European Economic Community to local organizations, and administers 
governmental aid for vessel construction and improvement. Loans and grants for vessel con- 
struction are currently being phased out, however. 

In the organization of France's fisheries, an important role is played by the Prud'homies, 
These follow an ancient tradition of fraternal organization of vessel owners in each port. 
One or more officers (Prud'hommes) are elected periodically to make decisions on a wide range 
of local fishing problems, including the regulation of fishing effort, and they have tradi- 
tionally had legislative, enforcement and judicial functions. 

Development of Controls on Effort 

There is a very long history of self-regulation of fishing through the local Prud'homies. 
After the second world war, which had left the fishing fleets decimated, the government pro- 
vided generous aid to those who had lost their vessels in order to rebuild fishing capacity. 
The stocks, having been for the most part unharvested during the war, produced large yields, 
and fishermen found that this resulted in depressed prices. Accordingly, the Prud'homies 
be^in to restrict fishing time, and in the late 1940s the prohibition of fishing at night 
became general. 

About 1970, it became clear that additional controls were necessary. The pelagic and 
trawl fleets were expanding rapidly. Significant numbers of fishermen that had been based 
in Algeria moved to the coast of France; their vessels were typically bigger, more powerful, 
and capable of a longer range than the existing fleets, and so the established vessel owners 
began to upgrade their vessels in order to compete. Algerian vessels had engines with often 
double the 130 hp that had been established as the limit on the Mediterranean coast of France, 
and because the owners could not reasonably be required to replace them, the controls broke 
down and both engine and vessel sizes increased. Moreover, the creation of the European 
Economic Community provided an impetus to French fishermen to improve their production effi- 
ciency. 
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In tha face of all these pressures, the Prud'homiaa pressed for governmental limitation 
of fiahing power throughout tha French Mediterranean. In 1972 the Central Committee for 
Marina Fisheries decided that the number and power of trawlera should be limited. Three years 
later, in 1973> this was endorsed by law; no more licences for trawlers would be issued, and 
their maximum power was fixed at 430 hp. 

Today, in addition to theae controls on vessel numbers and angina power, there are res- 
trictions on fishing time which prohibit trawling at night and limit the fishing week to 
five days. There are also gear restrictions; moat importantly, pelagic trawls and paired 
trawl ing have been normally forbidden since 1970, tha Italian volanta or ohalut-boeuf having 
been considered too efficient. However, following tha financial failure of the French light 
seining fleet, a few pelagic trawls have recently been authorized, but only when the appli- 
cant can guarantee a market for the catch as food. Significantly, at the large fishing port 
of Sete, since 1973 there have also been vessel quotas imposed on trawlers landing sardines, 
amounting to 300 kg daily. However, the purpose of this limit was to protect the position 
of the light seining fleet, and its function now is unclear. 

Vassal Licensing 

All commercial fishing vessels require a licence, which specifies only the general type 
of gear (for example, deep trawl). A licence authorizes fishing within any one of France *s 
four administrative regions; a vessel licensed for the Mediterranean region is therefore 
entitled to fish anywhere along the Mediterranean coast of France. Licences carry indefinite 
terms and are issued without charge. They are appurtenant to the vassal, but they are trans- 
ferable with the vessel and carry a significant market value. 

Since 1972, no additional licences have been issued for the Mediterranean trawl fishery, 
ao that a new vessel may be licensed only if it replaces a retiring vessel. A licence may 
be suspended or withdrawn if the owner is found guilty of infractions of fishing regulations. 

In tha opinion of the Ministry, a major shortcoming of the present regulatory arrange- 
ments is the lack of means to regulate fishing by area. Licences convey tha right to fish 
anywhere in the Mediterranean, and because they are transferable with the vessels, fiahing 
capacity can move from one port to another. Moreover, fishermen often find it advantageous 
to move to another area seasonally, or whan the relative productivity of different fiahing 
grounds changes. This unrestricted movement of vessels not only causes friction between tha 
established fishermen in an area and newcomers, but also frustrates attempts to regulate tha 
distribution of effort. 
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GREECE 



The water* off Greece are less productive than some other parts of the Mediterranean sea 
because they are deep, distant from the Atlantic influence, and lack large river inflows* As 
Table 2 shows, Greece harvested 54.1 thousand t of Mediterranean fish in 1976, and this catch 
has been very stable over the preceding decade. 

Nearly all fish landed by Greek vessels are marketed fresh, chilled or frozen for domes- 
tic oonsumption 9 and there is no significant processing industry* Per oaput consumption of 
fish is high by Mediterranean standards, and imports, which greatly exceed exports, account 
for about one third of the supply* 



Table B 

Structure of the Greek fishing fleet 
in the Mediterranean in 1977 



Vessel type 


Vessel c 


iM in CRT 


Total 
number 


Total 
CRT 


0-20 


20-50 


50-100 


100-500 


Deep trawlers 


49 


217 


67 


26 


359 


15 916 


Mixed trawlers and 
purse seiners 


20 


39 


39 


1 


99 


4 277 


Purse seiners 


166 


158 


12 





336 


7 551 


Other seiners 










839 


n.a. 


Small ringnets, 
trollers and 
others 










1 812 


n.a. 


Inshore vessels; 














if 19 np or less) 
unpowered 


i 








9 431 
8 364 


n.a. 
n.a. 



Source: FAO preliminary unpublished statistics 



The highly diversified Greek fleet in the Mediterranean is summarized in Table B, There 
is a very large number of small craft, many of which are without motors. These vessels fish 
with mixed gear along the mainland coast and off the numerous islands of the Greek archi- 
pelago* A large proportion of these vessels are owned by part-time, "amateur", and sport 
fishermen, who often do not produce fish for sale* The artisanal fishery plays a particu- 
larly important social role in Greece, providing employment and food in many remote areas 
where alternative sources of both are limited* 

The midwater fleet consists of trawlers, seiners and vessels with mixed gear. Of the 
458 trawlers and mixed trawlers and purse seiners, less than one third have a capacity exceed- 
ing 50 GRT or engines larger than 230 hp and about two thirds are older than 20 years* There 
are no pelagic trawlers, although some pelagic fish are caught by seiners for the food market* 
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In addition to this Mediterranean fleet v some 45 large Greek trawlers operate in the 
Atlantic, mainly off West Africa under agreements with coastal countries. The distant water 
fleet provides about one quarter of the total Greek catch. Another five percent is accounted 
for by Greece's important inland fisheries, where aquaculture is being successfully developed. 

Information about the condition of stocks is rather meagre, although a survey programme 
is now underway. Fishing pressure is heavy on almost all of the coastal stocks of mullet, 
hake and other demersal species, and some are considered to be overf ished. On the other hand, 
biologists expect that surveys may reveal opportunities for increased catches of deep water 
species, and there are substantial pelagic stocks of sardines and anchovies which have not 
so far brought sufficiently high prices to attract exploitation. 

Administrative Structure and Fisheries Organization 

The Fisheries Division of the Ministry of Agriculture is responsible for most fisheries 
administration. The Division, headed by a Director, maintains regional offices in about 18 
major ports in addition to headquarters in Athens. Research is carried out by the Institute 
of Ooeanographic and Fisheries Research, near Athens, which cooperates closely with the 
Fisheries Division but is formally under the Ministry of Coordination. The Greek Coast Guard 
is responsible for enforcement of fisheries regulations. 

All fishing vessels are privately owned, and few owners own more than one vessel. Owners 
of trawlers (apart from those that operate distant water vessels) have no national organisa- 
tion, but there is a number of local groups. In contrast, all owners of purse seiners are 
members of an association which purchases the total catch of sardines at a uniform price and 
serves as a marketing agency. Fishermen have a well established union, although captains 
and engineers mostly belong to a separate organization which includes also seamen of the 
merchant marine. Crews of trawlers, for the most part, receive salaries, while those of 
purse seiners are paid on a share basis. 

Fisheries Development and Regulation 

The Government of Greece considers that the total capacity of the Greek fleet is already 
roughly sufficient to fully exploit the available resources. However, the fleet is considered 
to be in urgent need of modernization, and fishing effort is not well distributed among stocks 
and grounds. Accordingly, fisheries development policy is directed toward improving the eco- 
nomic performance of the industry \jy modernizing vessels, reorganizing the fleet and extending 
its range, while at the same time preventing expansion of sectors in which capacity is already 
sufficient. A related concern is to reduce dependence on imported labour; foreign workers, 
mainly from North Africa are now emploved in considerable numbers as crew on larger vessels. 
In order to achieve a better distribution of efforts, to improve efficiency and to alleviate 
the need to import labour, the goal ie to reduce the fleet to a smaller number of more modern 
and better equipped vessels with a wider range of operations. 

A programme of subsidies for vessel construction and improvement is designed for these 
purposes. To assist the construction of new vessels of any type, and the modernization of 
old vessels, loans are provided under a plan administered ly the Agricultural Bank subject 
to the approval of the Fisheries Division. A portion of such loans, amounting to not more 
than 20 percent of the cost of equipment installed, may be converted to a grant. However, 
because the total capacity of the trawl fleet is already considered sufficient, this grant 
may be increased to 20 percent of the total cost of a new trawler if the recipient retires 
an old trawler that he has owned for at least three years, and an even larger percentage 
grant may be obtained if more than one old vessel is retired. 

Fishing operations are regulated lp a considerable variety of restrictions on gear and 
fishing time and location. Conflicts among different types of gear are a serious problem, 
and have led to regulations to separate them. Thus purse seiners are restricted from fish- 
ing close to shore and beyond certain depths to prevent conflicts with inshore fishermen 
and trawlers. Trawlers also are prohibited from fishing close to shore, and in certain 
special areas. Trawlers operating at night are permitted a minimum mesh size of 14 mm, 
while daytime trawlers (which normally operate in more distant and deeper waters) are allowed 
a minimum mesh size of 18 mm. 
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There is no restriction on trailing at night, and trawlers operate every day of the week* 
However, primarily to protect young fish, trawling ie subject to a closed season of four 
months, extending from June to September (inclusive), and other olosed seasons apply to parti- 
cular areas* 

Vessel Licensing 

All fishing vessels must be licensed. The licences specify the type of gear to be used 
on the vessel, and many vossela are licensed for more than one type of gear. Among the latter 
are the mixed trawlers and purse seiners referred to in Table B. Licences are issued without 
charge, and carry terms of two years* Vessels, with their licences, are transferable without 
restriction. 

The licensing system, like the subsidy arrangements, is designed to encourage fleet 
modernization while controlling expansion of capacity. To qualify for a licence, vessels 
must meet minimum specifications relating to size of engine power and other characteristics; 
trawlers, for example, must have (among other things) a keel length of at least 14 m and 
engines of at least 80 hp. There are no upper limits on vessel size or power. These require- 
ments apply to all new vessels, but existing vessels that do not meet these standards are 
nevertheless given licences until they are retired. The minimum standards for a licence are 
less stringent than the qualifications for assistance for vessel construction and improvement 
mentioned earlier. To obtain a licence for a new vessel, the applicant must have been an 
established fisherman for at least 10 years and he must build a vessel that meets the approval 
of the Ministry, 

These policies reflect the objective of the Greek Government to modernize and extend the 
range of the fishing fleet. At the same time, they reflect a concern to control expansion 
of fishing capacity, especially in the trawl fleet, which is considered to be already suffi- 
cient to fully exploit the available stocks. 
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ITALY 



Italy's, large and complicated fishing industry is based in hundreds of ports along the 
country's long coastline which are connected to a highly fragnented marketing system. The 
Italian catch of Mediterranean fish is larger than that of any other country, as Table 2 
indicates. Italy's reported harvest of 357 000 t in 1976 was more than double that of Spain 
and nearly eight times that of Prance. Moreover, this figure is believed to be considerably 
less than the total catch, because many landings do not pass through established markets and 
are therefore not recorded. A small fraction of Italy's total landings is caught in the 
Atlantic. 

In spite of this relatively large catch, and a modest per oaput consumption of fish 
by European standards, Italy depends heavily on imports of fish, and on imported food gene- 
rally. In recent years Italy imported more than half of its fish requirements (in live weight 
equivalent). Most of Italy's Mediterranean catch is marketed fresh or chilled for domestic 
consumption, although pelagic species such as sardines and anchovies are largely exported. 

The structure of the Italian commercial fleet, which is the largest in the Mediterranean, 
is summarized in Table C. There are large numbers of vessels of all major types, including 
a great many small inshore boats, often without motors that comprise Italy's extensive arti- 
sanal fishery. The substantial fleet of trawlers includes both bottom trawlers and pelagic 
(volante) trawlers. Not included in these figures are twenty Italian distant water vessels 
fishing in the Atlantic. 



Table C 



Structure of the Italian fishing fleet in 1978 



Vessel type 


Vessel siM in CRT 


More 
than 
500 


Total 
number 


Total 
CRT 


Less 

than 
25 


25-50 


50-100 


100-150 


150-500 


Trawlers 


3 035 


1 160 


473 


184 


97 


46 


5 265 


198 335 


Purse seiners 


996 


108 


25 


7 


7 




1 143 


14 662 


Trollers and 
trammel nets 


8 536 


25 


1 


1 






8 563 


27 112 


Mixed gear 


4 346 


158 


40 


14 


4 




4 562 


29 024 


Other powered 
vessels 


2 806 


27 


7 


2 


2 


10 


2 854 


23 032 


Unpowered vessels 














20 371 


n.a. 



Sourcet &0 preliminary unpublished statistics 



Because of Italy's heavy dependence on imported fish, the Government has given priority 
to the development of fishing capacity in order to utilise the stocks off the Italian coasts. 
However, there now appears to be little scope for expanding the oat oh of inshore and demersal 
stocks, and some stocks have been over exploited. Moot pelagic stocks are believed to be 
capable of increased yields, however. 
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Administrative and Consultative Arrangements 

Governnental responsibility for the management of Italy's fisheries rests with the 
Ministry of Merchant Marine (Ministero del la Marina Mercantile). For administrative purposes 
the coast is divided into 45 districts ( compart imenti), most of which are further subdivided 
into looal administrative units (uffioi locali marittimi; delegation! di spiaggia). The dis- 
trict offices (Capitanerie) are directly responsible to the Ministry* Bach district hosts a 
local commission for maritime fisheries (Commissione Locale Pesca Marittima) which has statu- 
tory consultative authority over certain fisheries matters of local concern* 

The Ministry receives advice, and is provided with a mechanism for consultation with 
representative groups in the industry, through the Central Committee for Maritime Fisheries 
(Commissione Consult at iva Centrale Pesoa Marittima). In the major fishing ports, fishermen 
are organized into cooperatives which provide services and support to their members, and as 
explained below, some play an important role in regulating fishing activity as well. These 
cooperatives vary considerably in size and sophistication. 

Government Influence on Expansion of Pishing Capacity 

Following the second world war, which had left the Italian fleet largely devastated, the 
Government introduced a programme of subsidies for vessel construction in an effort to rebuild 
the country's fishing industry. Generous assistance in the form of grants and low interest 
loans was provided under a series of enactments, and resulted in the present substantial fleet 
of trawlers of various types. 

The Italian fleet now appears to have reached an aggregate capacity that is capable of 
ftdly exploiting the available stock. Consequently, the programme of general assistance for 
vessel construction is being phased out, and is being replaced by assistance for improving 
and modernizing existing vessels. Current trends include increasing engine power in trawlers, 
and replacement of older trawlers with more modern vessels. 

The Ministry of Merchant Marine is currently designing new legislation in consultation 
with representative groups in the fishing industry. Among other things, it will probably 
provide, instead of general assistance for fleet expansion, administrative authority to direct 
aid to particular sectors of the primary or secondary industries which are deemed to offer 
scope for development. It is expected, also, that aid for construction of new vessels will 
be restricted to loans, and will be available only on the condition that existing vessels, 
of a tonnage roughly equal to the vessels to be constructed, be retired 

The Ministry expects that because of the high capital coats of vessel construction, the 
withdrawal of financial aid for additional vessels will be sufficient to forestall further 
expansion of the semi-industrial fleet. However, certain stocks, mainly the small pelagic 
species such as sardines and anchovies, are capable of yielding increased harvests. The 
Ministry plans to pursue these opportunities by promoting domestic consumer demand, a policy 
which has already proven effective. Importantly, the change in gear required to switch from 
the heavily exploited demersal stocks to these small pelagic species is relatively simple. 
In short, Italy's policy continues to promote the fishing industry, but it is shifting from 
general assistance for expansion of fishing capacity to a more discriminating programme of 
industrial and market development to reconcile production with market demands and available 
resources. 

The policies of the European Economic Community are having an impact on Italy's fishe- 
ries development in two important respects. First, recent EEC regulations have had the 
effect of encouraging increased trawling for pelagic species, mainly sardines and anchovies. 
In the past, Italian fishermen engaged in pelagic fishing sold their catch almost entirely 
in the domestic fresh food market, and local cooperatives regulated the number of pelagic 
trawlers to reconcile the catch with market demand of the ports. Under new EEC provisions 
aimed at stabilizing prices, any catch surplus to that demand is directed to fish meal pro- 
duction, where members of recognized producer associations are eligible for a subsidy that 
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brings the floor price up to a reference level based on the food fish price. As a result, in 
spite of Italy's general polipy to reduce its dependence on food imports, and in particular 
to develop domestic consumer demand for the larger catches of pelagic fish available, the 
fishermen's organizations no longer have incentives to further promote markets and distribu- 
tion channels for fresh fish as they have done in the past. Nor do fishermen have an incen- 
tive to take the extra care in handling fish that is necessary to serve the food market. 

Second, the EEC has been considering proposals for a programme of governmental purchase 
and retirement of fishing vessels to reduce excess fishing capacity. So far, these proposals 
have not been accepted by the European Parliament. Italy plans to postpone national measures 
of this kind until the EEC policy is resolved* 

Cooperative Controls 

In seeking to influence the growth of Italy's fisheries, the Government has thus depended 
mainly on subsidies and financial incentives. The major attempt to directly control the 
deployment of fishing effort has been on the part of certain fishing cooperatives, which have 
voluntarily undertaken to restrict the fishing time of their trawl fleets. These measures 
have been encourage a by the Ministry, but they have not had tee sanction of legislation. 

The interesting history of this cooperative action began during the late 1960s, when 
fishermen on the central Adriatic coast began to experience a decline in trawl catches. 
Scientists at the newly established fisheries research laboratory at Ancona assisted, through 
lengthy discussion and debate with fishermen's groups, in bringing about an understanding 
that fishing effort was becoming excessive, and that some means of curtailing effort was needed 
to restore and maintain catches. After prolonged debate, and although fishermen remained 
divided on both the cause of their problem and the means of solving it, it was decided in 
1973 that the trawlers of certain cooperatives on the Adriatic coast would, as an experiment, 
shorten their fishing week by returning to port on Friday night, rather than on Saturday night 
which was the traditional practice. 

The feared decline in earnings did not occur; prices rose somewhat, but more importantly 
the total catch began to increase significantly after only a few months. In any event, 
Saturday catches had usually brought lower prices than fish landed earlier in the week. Two 
other factors contributed to the success of the experiment. The first was technical; since 
demersal fish tend to become dispersed, and hence the catch per unit of effort declines under 
continuous fishing, the shorter fishing week and longer break raised the productivity of 
effort. The second was social; fishermen especially welcomed the longer weekend in port. 
Indeed, they soon succeeded in pressing for a return to port on Friday morning, rather than 
Jfriday evening. 

The success of the shorter fishing week led, in 1976, to a decision to stop fishing yet 
earlier, on Thursday evenings. Since then, the fishing week has been maintained at four 
days, or more precisely 84 h, from Monday morning to Thursday afternoon (with extensions 
in oases of interruptions caused by bad weather). The demonstrable economic and social bene- 
fits of the restraints have generated a broad support for them among the participating fisher- 
men* However, the measures described here were taken by certain cooperatives on the Adriatic 
coast; elsewhere there has been little or no attempt to control fishing effort. 

It should be noted that,although restoration of catches was a major objective of these 
measures, other considerations also influenced the cooperatives in their choice of methods 
to reduce fishing pressure. One was to create a fishing regime that would allow fishermen 
a regular weekly opportunity to effect repairs to their vessels; previously, inadequate time 
for these purposes often resulted in either poor maintenance or loss of regular fishing time. 
Second, it was considered important to enable fishermen to participate more fully in the life 
of the ports and to create a work environment attractive to young men, by providing increased 
time in port. Third, in the flaoe of recent dramatic increases in price for the large quanti- 
ties of die eel fuel consumed by trawlers, there was a deliberate attempt to reduce fuel 
requirements by curtailing fishing and running time. 



- 68 - 



While the cooperative restrictions on fishing time appear to have served these varied 
objectives! there does not appear to be much scope for further shortening of the fishing 
week* For one thing, an interruption in the supply of fish of more than three days would 
create severe problems in fish marketing* For another, it is questionable whether any fur- 
ther reduction in fishing effort would, in itself, lead to yet higher catches or produc- 
tivity* Finally, and most importantly from an economic point of view, while the shortening 
of the weekly period at sea from the onerous traditional practice appears to have been both 
contributory to economic efficiency and consistent with the general improvement in industrial 
working conditions, much further restriction of fishing time will inevitably result in involun- 
tary underemployment and waste of labour and capital* 

Another fundamental limitation of these measures results from the fact that they are the 
voluntary actions of certain local fishermen's cooperatives and hence cannot be enforced on 
outsiders* In these circumstances, success in significantly increasing fishermen's incomes 
and the profitability of fishing in a particular region will threaten to attract fishing 
enterprises from elsewhere and thereby frustrate the; control effort* In the long run, increa- 
ses in fish prices or continuing technological advances that can lower the cost of harvesting 
fish are likely to offer scope for improving the returns to fishing, but without official 
regulation of access it may not be possible to realize these potential gains* Not surpris- 
ingly, there is growing support within the cooperatives for governmental restrictions on 
entry not only of fishermen (which has already been proposed) but also of vessels, 

Governmental Regulation 

All Italian fishing vessels must be licensed. Large vessels require a licence that is 
issued for an unlimited term, subject to an annual fee. Small inshore vessels must carry a 
permit (piccola pesoa) which specifies the particular gear to be used. There is no general 
limitation on the number of licences issued. 

Apart from certain restrictions on gear, there is little official regulation of fishing 
effort in Italy, However, as this report was being written, a significant policy innovation 
was implemented for the relatively small clam fishery (Venus gallina), A few years ago, 
technological developments in mechanical dredges and hydraulic pumps led to a sudden conver- 
sion of a small artisanal fishery into a profitable mechanized industry serving mainly export 
markets. Harvesting capacity quickly became excessive, and following a dramatic increase, 
yields began to decline. Through their cooperative, the fishermen appealed to the Ministry, 
which responded by imposing a regulatory system in 1979* Under a provision of the fisheries 
regulations that applies to artisanal fishermen, the Ministry froze the number of permits 
for clam fishing* In addition, the local Capitanerie were authorized to restrict each permit 
holder to a particular district (compartimento) and to limit the catch of each. In effect, 
the new arrangements combine an individual fisherman's quota with an area management system. 
The approach thus appears very promising, but it is obviously too early to judge its effec- 
tiveness or whether it will become a precedent for other fisheries. 
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SPAIN 

Spain is one of Europe's largest fishing nations, but only a small fraction of total 
landings is oaught in the Mediterranean. Nevertheless, Spain's Mediterranean catch is second 
only to that of Italy. The Spanish Mediterranean fleet is large and diverse In 1977, it 
consisted of 1 145 deep trawlers, 482 light seiners, and about 4 000 small vessels. As in 
France, pelagio trawls have been prohibited, and so there are no vessels of this type. The 
average vessel in the large fleet of trawlers is 41 CT, has an engine power of 225 hp and 
carries a crew of six. Some of these trawlers occasionally switch to seine gear. 

The large and modern Spanish fleets range widely in the Atlantic as well as the 
Mediterranean, with annual landings in the order of 1.5 million t valued at US$ 1 000 million 
in 1975* Most of the catch is marketed fresh or chilled for domestic consumption, although 
exports substantially exceed imports. The per oaput consumption of fish in Spain is among 
the highest in Europe* 

Generally, the stocks off the Mediterranean coast of Spain are heavily exploited. Demer- 
sal stocks especially, and particularly in the region of Castilldn, appear to be over fished, 
and some increase in yields could be expected from a reduction in fishing pressure (Astudillo 
et al, 1978; Levi and Troadec, 1974). 

Administrative and Consultative Arrangements 

The principal administrative agency is the Bureau of Fisheries (Direcoi6n General* de 
Pesca) which is centralized in Madrid. Until recently, the Bureau was responsible to both 
the Ministry of Commerce and the Ministry of Merchant Marine, but it is now a division of 
the Ministry of Transport. The Bureau has no regional structure; local administration is in 
the hands of the port authorities of the Spanish navy. 

To provide the administration with means for consulting the various interest groups in 
the fishing industry, there is a Central Fisheries Commission (Junta General de Pesoa). In 
addition, there are three autonomous regional Commissions, two on the Atlantic coast and one 
on the Mediterranean, the latter being the most active. The secretary of the Mediterranean 
Commission, who presides at its monthly meetings, is a representative of the Bureau of 
Fisheries, and the membership of the Commission includes representatives of fishermen from 
each coastal province, port authorities, scientists, and certain other Ministries. Fisher- 
men are represented also on the Commission's technical subcommittee. 

For many centuries, fishermen in Spanish ports have been organized through local frater- 
nal associations called Cofradias (Cofradias de Pescadores). There are now some 60 ports on 
Spain's Mediterranean coast, each of which has a Cofradia. Although membership is not com- 
pulsory, all fishermen, both vessel owners and crew, join to take advantage of the services 
and benefits provided by the Cofradias. The management of these organizations is equally 
divided between vessel owners and crew. The Cofradlas play an important role in regulating 
fishing, in organizing the sale of the catch at port, and in providing a wide range of other 
services to their members. In some oases they have assumed the functions of local fisher- 
men's oooperat i ve s . 

A law passed in 19?8 gives the Cofradias legal status and codifies their organization 
and functions. It is expected that their officers will in future be paid by the Government. 
There already exists a national federation of Cofradlae, and plans are being made for regional 
organization as well. 

Development of Regulatory Measures 

The present structure of controls on fishing is of recent origin. Some years following 
the second world war, fishermen in the Spanish Mediterranean began to experience declining 
catches, and under pressure from scientists and the Cofradias, an informal commission was 
established to help deal with the problem* 
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In 1961, after much deliberation, a five-year "Experimental Plan 91 of fisheries rehabili- 
tation was adopted for an area of coastal waters extending from the mouth of the Ebro River 
to the southern boundary of the province of Castill6n, an area in which the profitability of 
fishing had declined markedly* Under the Experimental Plan 9 the fishermen, the administration 
and scientists cooperated on a number of voluntary controls on trawl fishing. First, a closed 
season of three months on fishing for hake and Gadus oapilanus (which, with red mullets, are 
the three main species of demersal catch) was introduced* Later, during the last two years 
of the plan, this closure was reduced to two months. Second, the legal minimum mesh size of 
18 mm (-36 stretched), which had hitherto been poorly enforced, was adopted for the first 
three years, and in light of its success in raising the average size of fish, was increased 
to 20 mm (-40 mm stretched) when the closed season was shortened* Third, a closed area was 
introduced from August to November, when this species migrates inshore to spawn* Fourth, two 
limitations on fishing time were adopted* The daily fishing time was reduced to 12 or 14 h 
and later to as few as 10 h; this control was administered flexibly to prevent overloading 
the market, especially when catches were large at the beginning of the fishing season* And 
fishing on Saturday (which in any event brought relatively low prices when the catch was sold 
on Monday) was closed. Initially, the Saturday closure was compensated by two extra hours 
fishing on Friday, but fishermen soon pressed for elimination of this additional Friday fish- 
ing. 

To enforce these controls, certain vessels were hired to monitor fishing, and for this 
purpose patrolled with an officer of the port authorities on board. Enforcement was strict; 
the Cofradias were empowered to levy fines on fishermen found guilty of offences, and to 
direct the revenues toward financing the control programme. 

It should be noted that the commission had regarded the measures taken under the Experi- 
mental Plan as means of mitigating a situation of severe economic decline, in the face of 
iraction on the part of the central fisheries administration. The controls were considered 
highly successful, not only with respect to improved earnings, but also in terms of a more 
desirable work regime for fiphermen (Suau, 196?). 

Consequently, when the Experimental Plan ended in 1966, pressure mounted to replace it 
with official and more general controls on the Spanish Mediterranean. In 1970* the 
Mediterranean Fisheries Commission was officially created and its secretariat toured the ports 
to provide information and to survey the attitudes of fishermen. This had the effect of 
encouraging the Cofradfas to unify somewhat their policies on fishing time, in the few areas 
where they had independently undertaken to regulate this dimension of fishing effort. More 
importantly, this tour initiated a vigorous debate on the desirability of controls on fleet 
expansion* 

Vessel owners anticipating the introduction of governmental restrictions, reacted by 
investing heavily in fishing power* Between 1971 and I975 f the number of trawlers increased 
from 1 086 to 1 125, their average tonnage rose by one third and their average engine power 
increased by about 40 percent (KfcO, I978a). 

Finally, a Ministerial Order gave legal status to controls on trawl fishing in 1975* 
All Mediterranean fisheries were restricted to a maximum of five days fishing per week, and 
exoept in special cases, a maximum of 16 h per day out of port (determined in such a way as 
to maximize the possible daylight hours)* The local Cofradlas were directed to fix, from 
time to time, the precise fishing hours, which are then officially endorsed by Ministerial 
Order* Finally, further increase in the number of trawl vessels was arrested through the 
vessel licensing system. 

Vessel Licensing 

A system of vessel licences was already in place for registration and administration 
purposes* The trawl fleet was restricted to its 1975 number by the Bureau of Fisheries 9 
refusal to issue any additional licences* A new vessel could be introduced only if another 
vessel or vessels of equivalent engine power were retired* In effect, then, it is the aggre- 
gate horsepower of the fleet that is restricted (but unlike France, the engine power of 
individual vessels is not limited)* 
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Licences are issued by the Bureau of Fisheries without charge* They are appurtenant to 
the vessel and are transferable with the vessel. A lioenoe provides the right to fish with 
a general type of gear and a specified engine power. It is indefinite in term, although it 
may be forfeited if the vessel leaves the Mediterranean for more than six months. 

The Ministry is instructed to specify, every two years at least the rules for allocating 
fishing lioenoes and other means of regulating the fishery effort. At present, vessels 
licensed for trawling may also fish with seines (although vessels licensed for seining are not 
eligible to trawl); and while vessels licensed for the Mediterranean may fish elsewhere, other 
vessels may not fish in the Spanish Mediterranean. There cure two exceptions to the rule that 
a new lioenoe will be issued only if equal horsepower is retired; a new vessel may be intro- 
duced by a member of on established family of fishermen without retiring any other vessel, 
and a cooperative may do so if it retires less than equivalent engine power. 

Thus the controls on trawling effort consist of regulations on fishing time (the time 
of day and the number of days per week; there is no closed season), and a limitation on aggre- 
gate engine power, which in 1977 amounted to 237 106 hp. Engine power is determined for each 
vessel according to a formula based on engine displacement and rpm. The formula has, inci- 
dentally, been a cause of complaint among vessel owners with single cylinder semi-diesel, 
low rpm engines who have wanted to convert to full diesel motors which produce less power in 
relation to engine size. There has been no perceptible trend in the number of trawlers since 
this limitation has been in effect. 

The present capacity of the trawl fleet is considerably greater than that considered 
necessary to fully exploit the stocks, perhaps three times the required capacity. During 
the oil crisis of 1974, the Government moved to subsidize the price of fuel, but on the sug- 
gestion of Mediterranean Fisheries Commission, it undertook instead, to use the funds to pur- 
chase and retire vessels, thereby reducing both fuel consumption and fishing capacity. How- 
ever, the price offered for vessels was apparently unattractive to vessel owners, and in 
spite of the support of the Commission this "buy and retire" venture failed. 



The substantial expansion of engine power that occurred in the years preceding 1975 
the effect of broadening the range of the fleet to grounds that were not previously fully 
exploited. However, the new restrictions on fishing hours per day constrain distant fishing. 
For this, and other reasons, the Commission aees a need for a more regionalized administrative 
organization and for regional controls on fishing activity, 
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TOTISIA 



Tunisia 1 * oat oh fron the Mediterranean Sea in considerably less than that of the European 
countries, but its reported landings of 35.4 thousand t in 1976 is among the largest of the 
North African states. Moreover, as Table 2 indicates, the Tunisian oat oh has been increasing 
very rapidly in reoent years* 

The organizational structure of the fishing industry in Tunisia differs from that of the 
other countries discussed in this report insoffcr as it consists of three sectors: the state, 
cooperative and independent private sectors* The state sector, administered by the National 
Fisheries Offioe (Offioe national des ptohes) is the largest and most diverse* It includes 
most types of fishing, aquaoulture f wholesale marketing, pro COB sing, vessel construction, 
gear manufacturing and distribution and services* Some of the latter activities service the 
non-state sectors as well* With respect to fishing. Table D shows that the state sector ope- 
rates about one quarter of Tunisia's trawl fleet, and a few tuna vessels (thonniers) and 
light seiners (lamparos)* In addition, it operates all of the standing traps for tuna as 
well as those in lagoons and lakes* 

The cooperative sector consists of private fishing enterprises, processors and distri- 
butors organized under port cooperatives* Cooperatives provide gear, credit, market ing assis- 
tance and other services to members* Although this is the smallest sector, it is expanding 
rapidly, and within another year it is expected that there will be a cooperative in each 
significant port* Although the number of vessels operated by the cooperative sector is not 
distinguished from that of the independent private sectors in Table D, the cooperatives 
account for most of the private trawlers and a relatively small proportion of the light 
seiners and other vessel types* Most of the inshore fleet and light seine operatione com- 
prise the unorganized private sector. 

About one third of the trawl vessels are equipped with motors greater than 300 hp. Some 
trawlers engage in deep trawling during the winter only, switching to other gear such as light 
seines or pelagic trawls in the summer months, A few of the larger private fishing enter- 
prises in Tunisia operate several trawlers each* 



Table D 



Structure of the Tunisian fishing fleet in 1978 



Vessel type 


State 
sector 


Cooperative and 
independent private 
sectors 


Total 


Trawlers 


56 


158 


214 


Tuna vessels 


2 


4 


6 


Light seiners 


4 


208 


212 


Inshore vessels 





5 722 


5 722 


TOTAL 


62 


6 092 


6 154 



Source : Direction des pftches, Tunis 
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Administrative and Consultative Arrangements 

Tunisia's fisheries administration is currently being reorganized. To consolidate res- 
ponsibility for fisheries matters which had previously been divided among several Ministries, 
a Fisheries Commissariat (Commissariat gtfngral de la pftche) was created in 1979* This new 
agency, under a Director General (President Directeur gftndral), is responsible for the opera- 
tions of the National Fisheries Offioe as well as general fisheries administration* 

Tunisia's political system includes regional governmental structures with a Governor 
who represents the President in each region* There are some 10 coastal regions, most of 
which have several ports, one or two of which serve as ports for trawlers* When the new fishe- 
ries administration is fully in place, there will be an office of the Commissariat, under a 
Port Chief, responsible for fisheries matters in each region* 

Consultative arrangements are provided by a Regional Fisheries Council in each region* 
The membership of these Councils includes Port Chiefs, representatives of fishermen and coope- 
ratives and other interested parties such as processors, shipyard owners, and researchers 
where there exists a research centre in the region* These Councils meet to discuss fisheries 
problems three or four times a year under the chairmanship of the Governor or his representat- 
ive. 

Fisheries Development and Regulation 

Apart from the heavily exploited inshore demersal stocks, the fish resources off the 
Tunisian coast are generally believed to offer scope for expanded harvests, and a preliminary 
survey suggests that the catch of pelagic species can be increased substantially. Accordingly, 
fisheries expansion has been accorded high priority in Tunisia's economic planning, and has 
an important place in the current five-year plan which runs to 1981* At the same time, 
increasing difficulty has been experienced in maintaining the fishing labour force, and a 
major objective is therefore to improve employment opportunities in the fisheries* The 
Government encourages development in all sectors, not only through manpower training pro- 
grammes, but also through both direct investment in the state sector and financial aid for 
private investment in vessels. For construction of new trawlers and inshore vessels, an 
owner can receive a grant of 15 percent of the cost and a low interest (6 percent) loan of 
75 percent. This aid has been partially supported under programmes of the World Bank; the 
second of these, which has recently begun, emphasises development of inshore fisheries through 
assistance for vessels, small harbours and training. Additional programmes are being formu- 
lated to encourage development of the trawl fleet. 

Trawl fishing in Tunisia is subject to a variety of controls. In addition to the 20 mm 
minimum mesh size and a prohibition on trawling within 3 mi of shore and in waters less than 
50 m deep, fishing is prohibited in nursery grounds such as the Gulf of Gabee and seasonally 
restricted in areas that are believed to be over fished, such as the Gulf of Tunis. There is 
no general restriction on fishing time, but by tradition there ie no fishing at night except 
light seining. 

Of particular interest in Tunisia's system of vessel licensing, which is currently being 
revised to enable control over (among other things) the distribution of fishing effort. All 
vessels must be licensed; a requirement that has been in effect for many years. These licen- 
ces, administered ty the Port Chiefs, must be renewed annually for a nominal charge* Under 
Legislation to take effect in January 1980, lioenoes will stipulate in greater detail the 
conditions under which the vessel is authorised to fish; in addition to specifying the owner, 
the dimensions and power of the vessel and the type of gear to be used, each licence will 
authorize fishing in a particular zone* For this purpose, the waters off Tunisia will be 
divided into several zones, and new licences will be issued for a particular zone (or trans- 
fers from another zone approved) only if that zone is considered to offer scope for increased 
catches* Moreover, an owner who wishes to increase the power of his vessel or otherwise alter 
its licensed characteristics must apply for an amendment to his lioenoe which will similarly 
be granted only if the zone in which he is authorized to fish is not already fully exploited* 
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These innovation! are designed to ameliorate the imbalance between potential yields and fish- 
ing effort in various fishing areas, a problem that is evident in many other Mediterranean 
regions as well* Significantly, this unique mechanism for regulating the distribution of 
effort is expected to be well within the administrative and enforcement capabilities of 
Tunisia's fisheries administration. 

The licences are specific to particular vessels, and therefore cannot be transferred from 
one vessel to another* Moreover, transfers of ownership of vessels is also closely controlled 
through the licensing system. Generally, transfers are approved only when the buyers are 
already established members of the fishing community. 
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YUGOSLAVIA 



Yugoslavia's oat oh in the Mediterranean is the smallest among the European countries dis- 
oussed in this report? as Table 2 indicates, its increase during the last deoade has been 
modest. Hitherto, the markets for fish have been mainly along the coast, with little tradi- 
tion of fish consumption in the interior* However, with recent improvements in distribution 
and marketing facilities, demand has been increasing throughout the country, and Yugoslavia 
now imports significant quantities of fieh. 

The structure of Yugoslavia's fishing fleet in 1977 IB summarized in Table E. The rela- 
tively stable catch is a reflection of a low rate of growth and modernization of the fleet 
during the last decade. However, as a result of increasing domestic demand for fish, depressed 
export markets for meat in the face of new EEC restrictions, and apparent scope for expan- 
sion in fish yields, fishery development has been accorded a much higher priority in 
Yugoslavia's current five-year economic plan. Few stocks off the coast of Yugoslavia show 
signs of overfishing so far except for certain demersal species in the channels among the 
coastal islands. Especially the pelagic stocks of sardines and anchovies (which ore exploited 
also by the Italian Adriatic fleet) are believed to be capable of expanded yields. At pre- 
sent, only one enterprise operates a few pelagic trawlers. 



Table E 



Structure of Yugoslavia's fishing fleet in 1977 



Vessel size 

GKT 


Number 


Total CRT 


50 + 


40 


3 101 


10 - 50 


166 


4 509 


Small vessels 
powered 
unpowered 


8 170 
1 582 


n.a. 
n.a. 


TOTAL 


9 958 


n.a. 



f&O preliminary unpublished statistics 



Fisheries Organization and Administration 

Yugoslavia's political organization provides a large degree of decentralization of 
authority among the composite republics* The four coastal republics of Croatia, Slovenia, 
Nonte Negro and Bosnia are involved in fishing, and of these Croatia accounts for roughly 
three quarters of the national catch. Although there is a fisheries section in the national 
Ministry of Agriculture, most of the direct responsibility for fisheries administration rests 
with the Governments of these regional republics. In each, a Vice -Secretary for Fisheries 
is responsible to the Secretary for Agriculture. Local administration is provided ty fishe- 
ries inspectors, who are responsible for fisheries matters in districts that consist of one 
or more coastal municipalities. 
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National eoonomio plant are the result of coordination and integration of the five-year 
plan of the republic*. In Croatia, for example, the current five-year plan calls for 100 new 
vessels, two thirds of which must be constructed within the country, 

Yugoslavia's fishing industry consists of two sectors. The independent private sector 
for which data are incomplete, consists mainly of smaller vessels that fish in the channels 
and among the ooastal islands* Many of the small fishermen fish only part-time close to shore, 
which is regarded as a serious management and administrative problem* The larger sector con- 
sists of cooperative enterprises* There are some 15 of these large organizations! which are 
mixed private and governmental ventures* These enterprises operate the largest vessels as 
well as processing plants* They also have marketing facilities, and jointly participate in 
a national fish marketing association with headquarters in Zagreb* 

Each of the cooperative enterprises is governed by an elected Director and Workers 1 
Council* Assets, including vessels, are owned by the individual enterprises, and each has 
its own organization of workers (syndicate)* The initial capital for the enterprises ie pro- 
vided by the state, and subsequent requirements are obtained from operating revenues (which 
are divided between the state and the enterprise) and from new loans. The investment planning 
of these enterprises is integrated into the five-year economic plans of the republics. 

As in all parts of the Yugoslavian economy, the size of enterprises in the independent 
private sector is limited by restrictions of the number of employees; private vessel owners 
are restricted to a crew of five. The large number of part-time fishermen typically operate 
one-man vessels. In the cooperative enterprises, the crews are paid a basic salary plus an 
incentive bonus based on their vessels* catch. 

Fisheries Development and Regulation 

To provide for the expansion and modernization of Yugoslavia's fishing capacity, finan- 
cial assistance is provided through banks in the form of long-term loans. These loans for 
gear, vessel construction and modernization are available to both the cooperative enterprises 
and independent vessel owners. 

With some exceptions, trawling is prohibited in the channels among the coastal islands 
and fishing with trawls and purse seiners is forbidden within 1 mi of shore. There are no 
general restrictions on fishing time for trawlers and seiners, but gillnetting is limited 
to a season extending from June to October and there are various seasonal and area restric- 
tions on fishing for specific species. The minimum permitted mesh size is 20 mm (-40 mm 
stretched). 

To deal with the special problems of fishing pressure among the islands of Croatia, the 
law governing inshore fishing is currently being revised. In some areas, fishing is already 
restricted to vessels without power and in others to vessels with motors of not more than 
25 hp. 

All vessels, except the small inshore boats, must be licensed. To be eligible for a 
licence, a vessel must meet specified standards of safety and seaworthiness, but consistent 
with the general policy of fisheries expansion, there is no general restriction on the 
number of licences issued. 
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